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EPOArYMS. 


By Shi D'ARCY POIYER, K.B.E., Loxdox. 


XXL HUTCHINSON’S TRIAD. 

JoxATHAX Hutchixsox, the second of the eight sons of Jonathan Hutchinson 
and Elizabetli ^lassc}’, liis n-ife, was born at Selby, near York,- where his father 
was a prosperous “ middleman in the flax trade ”, on July 23, 182S. He 
came of a Quaker stock which had farmed a small estate at Gedney, in the 
flat lands near Boston, in Lincolnshire, and both his parents were subscribing 
members of the Society of Friends. Jonathan, in accordance ndth the prac- 
tice of the Friends, was educated at home, and it was not until he was 17 that 
he was apprenticed to Caleb Williams, a Quaker doctor and minister, who had 
one of the largest practices m York. Eighteen months later he entered the 
small school of medicine which maintained a precarious existence at .Arnrh, 
and -where his master lectured on materia medica and therapeutics. Here 
he came under the influence of Dr. Thomas Laycock, who was also a teacher 
in the school, and was afterwards Professor of ^ledicine in the Universitv of 
Edinburgh. Laycock, pei’haps, first drew his attention to the influence of 
heredity in disease, a subject to wliich Hutchinson afterwards devoted so 
much attention. In 1849, the last year of his at^prenticeship, he eame to 
London for clinical instruction, as was then the custom, entered at St. Bar- 
tholomew's Hospital, and worked in the out-patient room under Paget and in 
the wards as dresser to 3Ir. Thomas Wormald. The hospital records make no 
mention of his holding any post on the junior staff, but that his career was 
somewhat out of the ordinary is shown by his election as President of the 
.\bcrnethian Society, the students’ debating society, where the officers are 
chosen by the votes of their contemporaries. He was admitted a ;Member 
of the Royal College of Surgeons of England in 1850, having previously 
obtained the Licence of the Society of Apothecaries. He returned to A’ork 
immediately to act as House Surgeon at the Countv Hospital. He came 
back to London on the expiration of his term of office, and was appointed 
physician's assistant at the Hospital for Diseases of the Chest, which was 
then situated in Livcipool Street. 
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It seems to have been in his mind for a short time to go abroad 
as a medical missionary, and to this end he de^•oted himself to gain a 
sound knowledge of diseases of the ej'^e and the skin b}" attending the 
practice of the hosjDitals at IMoorfields and Blackfriars which are devoted 
to these specialties. During this period, sa 3 "s Sir Rickman Godlee, “ he 
practised a Spartan econoni}' in order to save his father expense, and 
satisfied himself that the cheapest waj"^ of suijporting life was a diet of 
figs and bread At the same time he contributed weekly “ reports from 
the hosjjitals ” to the columns of the Medical Times and Gazette, for which 
no doubt he received small cheques from time to time. His plan of life 
seems to have been changed bj’^ his election as Surgeon to the Hospital for 
Diseases of the Skin and Surgeon to the Metropolitan (Free) Hospital, which 
was then situated in Dei'onshire Square. He li^-ed for a time at Wallfield. 
Reigate, and had rooms in Finsbuiy Circus, in the heart of the City of 
London, where he had for neighbours members of the staffs of the London 
and Gu 5 "’s Hospitals. His position had become assured bj^ 1860, when he 
was ajDpointed Assistant Surgeon to the London Hospital, for b}’^ this time 
he had made his name as an original observer with the papers on hereditary 
s}"philis to which attention will presentlj’^ be directed. He gave ujr his house 
at Reigate therefore and moA-ed rvith his rvife and his two children to 14, 
Finsbuiy Circus, where he firmed for the next sixteen 3 "ears, and built up a 
remarkable practice b 3 ' rvliich he supported his wife and tire nine children she 
had borne him. He moiled “ rvith some hesitation ”, he sa 3 's, to Cai'endish 
Square in 1894, a statement Avhich is amplified b 3 '^ JIrs. Hutehinson Avhen 
Avriting to a daughter. She sB.ys, “ Our going West is A'eiy doubtful, I think, 
after all. Sir James Paget tells papa he must go, and giA^e up all hope there 
of teaching and adA^ancing science, for it is time he attended to No. 1. He 
can do that there but nothing else. This quite scared papa, and I can’t help 
smiling at hoAv adAUce, Avhich Avould attract most men, disgusts him, and he 
thinks he had better stop here. We haA-e not quite decided 3 ’^et ”. 

He Avas elected a FelloAV of the Ro 3 ml College of Surgeons of England in 
1862, and in the folloAving 3 ^ear he AA-as appointed Surgeon to Moorfields and 
Surgeon to the London Hospital, Aidiere he Ai-as assigned the special dut 3 ’- of 
lecturing on Diseases of the E 3 'e. He filled, in due course, all the usual 
offices at the Ro 3 ml College of Sui'geons, Avas President in 1889 and Hunterian 
Orator in 1891. He Avas elected a FelloAv of the Ro 3 ’^al Societ 3 ’' in 1882, had 
the honour of Knighthood conferred upon him in 1908, and died in 1913. 

Sir Rickman Godlee describes him Avell Avhen he sa3"s : “ We recall him 
as a tallish, dark figure, that changed A^eiy little from middle life to old age ; 
dai-k e3"es that seemed to look past 3mu through his spectacles ; black hair, 
black beard, lengthening and groAving grey frith age ; a suit of black bi’oad- 
cloth, and a top hat that grudgingl 3 ’^ gaA^e place to a AA'ideaAvake. We see 
him presiding at our medical meetings and addressing them in precise clear- 
cut sentences, rather solemn, Avithout much sparkle, but full of meat, and 
made attracth'e b3^ more than a trace of Yorkshire accent.” Such, indeed, 
AA'as Hutchinson ; a great teacher, an original thinker, a man of Avide knoAV- 
ledge and A'er 3 ^ retentiA^e memor 3 ’’, interested in man 3 '^ forms of education, 
general as well as professional. He taught not onl3’- b3’' the spoken and 
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■written Avord, but by appeals to the eye. To this end he issued many parts 
of a vast atlas of diseases of the skin, and AvhereA-er possible he illustrated 
his observations by drawings, photographs, and coloured plates. At Hasle- 
mere, Avhere he lived in later life, and at Selby, his birthplace, he established 
small but carefully selected museums to elucidate the geology, history, and 
geograiDliy of the neighbourhood. It Avas one of his special pleasures to 
e.xplain these collections to small parties of A'isitors gathered from all ranks 
of society. 

For many years he edited T/ic Archives of Surgery, and he AA-as the mainstay 
of the XcAv Sydenham Society, AA’hich issued a series of useful translations 
of French and German Avorks for the benefit of those medical men aa'Iio only 
kncAA- English. 

Post-graduate teaching made an especial appeal to him, and he Avas 
instrumental in founding and carrAung on the Avork of the Policlinic or Medical 
Graduates’ College in Chenies Street. Throughout his life he shoA\-ed the 
thoroughness and tenacity of purpose A\-hich AA-as inherited from his Quaker 
forbears. He maintained tliat leprosy AA-as due to a fish diet, and traA-elled 
AA-idely to secure proofs in support of his hypothesis. He did much to rcA-olu- 
tionize the treatment of sA-iihilis in this country, for he taught that the disease 
should be treated, and not merely the sA-mptoms as AA-as then the usual practice. 
He AA-as fortuiAate in liA-ing to see the discoA'ery of the agent causing this 
disease in Avhich he had been interested during liis Avhole AA-orking life. He 
died at his house The Library, InA-al, Haslemere, on June 23. 1913. 

The foundation of Hutcliinson’s triad or the tripod he built to support 
the diagnosis of hereditary SAiAhilis AA-as laid Avliilst he Avas still a student. 
The building AA-as in process of erection for ten years, and AA-as completed 
in 1861. The successiA-e stories Avere : inflammation of the eyes ; malforma- 
tions of the teeth ; deafness. 


EYES. 

Hutchinson came from Y*ork, entered at St. BartholomcAv's Hospital, and 
sei'A-ed as dresser to 3Ir. Thomas Wormald. Whilst acting in this capacity 
his attention seems to liaA-e been draAvn to tAA-o patients suffering from a 
chronic inflammation of the eyes Avhich had long been knoAA-n to ophthalmic 
surgeons as ‘scrofulous corneitis’. 

The first patient AA-as “ Mary D.. aged S. Irish. Of this case I haA-e no 
further notes than that the nose Avas destroyed. IcA-el Avith the face, bA' phage- 
denic ulceration ; that the soft palate AA-as also destroyed ; and, further, 
that both eyes AA-ere affected by kerato-iritis in a scA-ere form. The child 
came under my obserA-ation in St. BartholomeAv's Hospital. I considered the 
case to be one of hereditary syphilis, and 3Ir. Wormald, under AA-hose care the 
child AA-as. agreed in the opinion.* 

The second patient AA-as “ Annie ^PQ.. aged 14, aa-Iio came under my 
obsci-A-ation Avhen she Avas a patient at St. BartholomeAA-’s Hospital under the 


» Opiilhalmic Ilospilal licports and Journal of the Royal London Ophthalmic Jlospital 
issn-co, ii, 7G. Case 4-2. Published again in .4 Clinical Memoir on Certain Diseases 
of the Eye and Ear consequent on Inherited Syphilis. London, 18C.3, p. G3, Case 42 
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care of J\Ir. Worniald, b}" whom the S 3 '^philitic nature of her sjmiptoms had 
been fullj^ recognized. She was a punj-^ child of most characteristic aspect. 
There rvere nodes on both tibins and puekered cicatrices at the angles of the 
mouth. She was an only child and an orphan, and no histoiy of her infancr-^ 
was obtainable. About three j’^ears ago one of the nodes in the tibia ulcerated, 
and a piece of bone eame away. Nearlj'- at the same time her left eye inflamed, 
and continued so a long time. The sight was attaeked for the first time onlj"- 
three months ago. Jlueh pain in the orbits had attended the attack. 

“ At the time I saw her, three j’^ears after the outbreak of the disease, 
both irides -were thin and mottled in colour ; the pupils were adherent and 
irregular, and the cornere oi^aque in their deeper laj^ers. The eyes apjjeared 
to be permanentl}’^ damaged.”* 

Hutchinson was 21 j^ears of age at the time that these two notes were 
taken. He rvorked b}'’ the light of them first as Assistant Surgeon at the 
IMetropolitan Hospital, then as a member of the staff of the Roj^al London 
Ophthalmic Hosirital in jMoorfields, and afterwards as Assistant Surgeon to 
the London Hospital, until he had collected details of sixtj’^-four similar cases. 
These he published in the first and seeond rmlumes of the Ophthalmic Hospital 
Reports, where there is a note that the jraper was reeeived on Oct. 18, 1858, 
and by this time he had gi^"en the name of ‘ chronic interstitial keratitis ’ to 
the disease, and the older term ‘ serofulous corneitis’ rvas no more heard of. 
In this paper he gave the following reasons for belierdng that the disease 
was the direct result of inherited syphilis : — 

“ 1st. From its being a verj'' well-marked and peculiar form of disease, 
it is a priori probable that it ackjiowledges some single and definite cause. 

“ 2nd. Its subjects are almost invariabU of very peculiar phj'siognomj’^, 
and usuallj'^ bear the most marked similarity to one another. 

“ 3rd. Its subjects almost invariabty have their upper eentral ineisor-teeth 
of the permanent set d^\'arfed and notched in a peculiar and characteristic 
manner. 

“ 4th. In most cases the features alluded to under the last two heads 
bear no resemblance whatever to those of ‘ struma ’ properlj'' so called. 
The subjects of true struma, on the eontrary, usuallj'' have large white teeth, 
and are often of florid complexions. 

“ 5th. I have not j^et seen a single case in which the jratient was the 
subjeet of phthisis, and verj^ few in which enlargement of the glands of the 
neck had occurred. 

“ 6th. It affects bj^ preference the eldest living ehild of the famil}', a 
circumstance to be expected under the sj^philitie h 3 'pothesis, but wholh' 
inexplicable under that of struma. 

“ 7th. It affects female children in preference to males, and oceurs in 
families in which a large infantile mortality has usuall 3 '’ occurred. 

“ Sth. It occurs in all classes of the community, the well-fed and under- 
fed, and the residents in the most health 3 ’^ situations (seaside, etc.), as well 
as those of crowded cities. 


Op. cit., 76 and 63, Case 43. 
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“ 9th. Ill nineteen out of thirty-one cases in -which I was able to make 
inquiries on the subject, I obtained a confession that one or other parent had 
suffered from constitutional syphilis prior to the birth of the patient. 

“ 10th. In thirty-two cases out of thirty-eight in which I obtained 
information as to the health of the patient during early childhood, a clear 
history of the usual sinnptoms of infantile syphilis was given. 

“ 11th. In eleven instances there was a clear histor}' of symptoms of 
infantile syphilis haidng been observed in brothers or sisters of the patient. 

“ 12th Whilst, as above observed, enlargements of the IjTiiphatic glands 
(two cases) are unusual, other affections far more closely connected with 
siqihilis than with true struma, such as nodes (six cases), ulceration of the 
palate (six cases), and erosive lupus (three cases) are not infrequent in the 
subjects of this disease."* 

By such results from very small beginnings Hutchinson merited the 
noble eulogium passed upon him by Sir James Paget many years afterwards, 
when he said : “ I venture to make myself proud in calling him one of my 
pupils. Xot my pupil in sjqihilis ; with regard to which I say nothing, but 
that, at least, I did not interfere with his studies while he pursued them with 
myself in the out-patients’ room of St. Bartholomew’s Hospital, where I saw 
nothing but confusion, and he saw light coming. .\nd I venture to say, if 
any of us think that in this instance Hr. Hutchinson is dooking into outer 
darkness we shall be very unwise if we neglect his signals when he says that 
light is come.” f 


TEETH. 

One of the earliest references to what afterwards became knomi as 
“ Hutchinson’s teeth ” is contained in a “ Report on the Effects of Infantile 
Syphilis in ^larring the Development of the Teeth ”.i Hutchinson says in 
this report that “ for a considerable time past I have been in the habit of 
recognizing in a certain very peculiar development of the permanent teeth 
that their possessor had in infancy suffered from hereditary syphilis. A 
remark to this effect, which I made at a meeting of the Pathological Society 
early in its past session, being received with expressions of incredulity, it 
occurred to me that it might be well to make public such evidence as I possessed 
on the subject.” He then proceeded to show casts made by IMr. Alfred 
Coleman, who was acting as Dentist at the ^letropolitan Free Hospital. 
The cases were thirteen in number taken from patients who were attending 
the Royal Ophthalmic Hospital at Moorfields for the treatment of chronic 
interstitial keratitis, an affection, he goes on to say, “ which is, I believe, 
almost always a result of inherited syphilis. Their ages varied from twenty- 
eight years to five years. In all a clear history of s^-pliilis was established, 
Avhether by the free confession of the patient's i^arents, or by the account 
given of s\nnptoms of undoubted cliaracter during infancy.” 


* Ophthalmic Hospital Hcporls. 1S59-G0, ii, 103, 104. 
t Transactions of the Pathological Society. 1S7G, xx\-ii, 373. 
t Ibid.. 1S5S, ix, 449. 
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The report was eonsidered sufficiently important to be referred, as was 
then the custom, to a Committee which, in this instance, consisted of Dr. 
Graily Hewitt, Physician to the Samaritan Free Hospital for Women and 
Children ; j\Ir. Henry Lee, Surgeon to King’s College and the Lock Hospitals ; 
and Sir. Henry Thompson, then Assistant Surgeon to University College 
Hospital, who afterwards became well known as Sir Heniy Thompson, the 
urinary surgeon who operated upon the Emperor Napoleon at Chislehurst. 
The Committee reported on July 14-, 1858, that six cases had been examined 
whose teeth presented certain marked structural and other peculiarities. 
“ The previous existence of sj'philis was substantiated in five out of the six 
cases, and the sixth case was probably of the same character. 

“ The Committee are disposed to conclude that the relation of cause and 
effect sought to be made out by Mr. Hutchinson is sustained by a careful 
examination of the cases referred to, but tlie}’^ hesitate to express a more 
decided opinion on the number of cases submitted to them. Mr. Hutchinson 
desires to offer further cases for examination, and the Committee, feeling the 
importance of the subject, have determined to meet again, and obtain this 
additional evidence on the subject”.* 

In the following year IMr. Hutchinson presented a more elaborate and 
well illustrated pajrer to the Pathological Societj^. It was entitled “ A Report 
on jMalformations of the Teeth, as indicative of Diathesis ”,f and is dated 
Jan. 18, 1859. He summarizes his conclusions in the following words after 
a consideration of more than sevent}'' cases : — 

“ I believe that the peculiarities of dental malformation which I have 
described occur in subjects of hereditaiy syphilis : — 

“ 1. Because, in cases of interstitial keratitis, a disease which I have 
elsewhere endeavoured to prove to be of hereditaiy syphilitic origin, these 
peculiar teeth are almost invariably met with. 

“ 2. Because I har^e hardly ever seen teeth of well-characterized sj’^philitic 
tj^pe, excepting in patients who either had keratitis at the time they were 
under observation, or had had it at some former one. 

“ 3. Because these teeth arc usuallj”^ found coincident rvith the phj^sio- 
gnomy of hereditaiy syphilis. 

“ 4. Because in a large majority of cases where these teeth are seen, a 
clear history of infantile symptoms is obtainable. 

“ 5. Because in not a few instances, the parents of children with these 
teeth have spontaneousl)’^ informed me that they had suffered from S 3 'philis 
prior to the child’s birth, and that the latter had also been treated in infanc}'' 
for the same. 

“ 6. Because I have repeatedlj’’ seen these teeth in 23atients the known 
subjects of hereditar}^ sj'^philis, but who had never taken mercuiy. 

“ 7. Because I have often examined the teeth of those, not the subjects 
of sj'philis, who in infancj' had taken courses of mercurj', without ever once 
finding the sj'philitic tj'pe of teeth at all closelj' simulated. 


* Transactions of the Pathological Satiety, 1858, ix, 456. 
t Ibid., 1859, X, 287-299. 
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“ S. Because I have reiDeatedl}’^ ventured to pledge mj’self to a diagnosis 
of hereditary syphilis founded solelj’- on the state of the teeth, and subsequently 
found that the patient’s history placed the correctness of the opinion beyond 
a doubt. 

“ 9. Because the teeth described are not met with in subjects of any of 
the forms of struma, properly so-called. Thus the teeth of phthisis have 
long been known to be remarkable for their brilliant pearly-whiteness and 
fine form ; and out of thousands of cases of strumous varieties of ophthalmia 
(i.e., the ulcerative, pustular, etc., superficial and not interstitial), in which 
I have looked at the teeth, I have never once seen them of marked sj-philitic 
type. A similar statement to the last I maj' also make as regards numerous 
cases of true glandular struma in which I have examined the teeth, and found 
them usually of large size and good form. 

“ 10. Because the same clinical evidence which has been satisfactory to 
myself has also proved convincing to many other much better observers, 
including the whole surgical staff of the Ophthalmic Hospital.” 

Here, as in the case of interstitial keratitis, Hutchinson’s demonstration 
was so conclusive that the teeth gradual!}' came to be accepted as a proof 
of hereditary syphilis. 


DEAFNESS. 

ilr. Jonathan Hutchinson, Assistant Surgeon to the London Hospital and 
Surgeon to the Hetropolitan Free Hospital, in conjunction with J. Hughlings 
Jackson, M.D., Assistant Physician to the Metropolitan Free Hospital, both 
young Yorkshiremen, published a paper in the Medical Times and Gazette 
which appeared on Nov. 23, 1861.’*’ It is a short report on “ Cases of Deafness 
associated with Syphilis ”, in which they state that “ cases of deafness in 
association with congenital s}q3hilis are not unconmron ; but here we are not 
able so distinctl}' to name the special structures attacked as in the case of 
syphilitic disease of the eye. Of one hundred cases of congenital syphilis 
collected by ^Ir. Hutchinson, ten were noted to have been deaf, and of these 
nine became deaf after otorrhcea The details of three cases are then given, 
but only one was definitely associated with hereditary syphilis. The patient 
was “ Eliza T., aged 15, who was admitted under the care of Mr. Hutchinson, 
at the ^letropolitan Free Hospital, on October 23 (1861 ?). The aspect of 
hereditary sx-philis was well marked. Teeth tyjiical. The irides were steel 
gre}', pupils irregular, and the cornea; dim from an attack of kerato-iritis at 
the age of three years. For this attack she attended at ^loorfields for one 
year, under the care of ^Ir. Critchett, She regained fair health, and was able 
to read easily. She had good hearing until about three years ago ; she had 
then some pain and much noise in tlie ear. The right ear began to fail first, 
but the other began soon after : and in the course of a year she had complete 
loss of all hearing. There was at no time tlie least discharge, until the last few 
months, when a little watery fluid has run out. She is now quite deaf, and 


Medical Times and Gazelle, ISGl, ii, 530. 
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can converse only by her fingers (the deaf and dumb alphabet). Since her 
deafness she has got to speak thickty and almost in a whisper. Her mother 
had had six children, of whom the patient is the 3mungest living. She (the 
patient) when an infant had a slight rash ; when nine months’ old she liad 
for two months a fit of illness, but no special symptoms of it are recollected. 
Three brothers, older than the patient, are well, and have never ailed any- 
thing particular. Two girls, one born before Eliza and one after, died in 
infanc3^” 

In the Clinical Memoir, referred to on page 3 (footnote), and elsewhere, 
Hutchinson demonstrated the following features of the deafness due to 
inherited S 3 'philis 

1 . It is, like interstitial keratitis, a S3unmetrieal disease, in the sense that 
both e3"es or both ears are sooner or later affected. 

2 . It occurs about the same period of life — childhood or pubert\^ There 
are some exceptions to this rule. 

3 . It is much rarer than interstitial keratitis, and even more intractable 
to antis3'philitic treatment. A patient with keratitis, however se^"ere, usualh’’ 
reeovers a fair amount of vision ; the deafness is as a rule both of high 
degree and permanent. 

4 . The patholog3'- is unknown, but the internal ear is almost eertainh’- . 
the site of the lesion. 

It is of interest to note that hardl3'^ an3dhing has been added to our know- 
ledge of these subjeets since Hutehinson published his observations some 
sixt3’' 3fears ago. ]\Ian3'’ attempts were made to eontrovert them, but in no 
single point has their accurac3^ been disproved. 

It was hoped that the introduction of salvarsan would materiall3’^ shorten 
and assist the treatment of interstitial keratitis, etc . ; unfortunatel3’^ this 
hope has not been fulfilled. 

It ma3' be added that in the subjects of interstitial keratitis, etc., the 
persistence of a positive Wassei’mann reaction, in spite of treatment, is 
remai’kable. 

We are indebted to the courtesy of Jno. Hutchinson, F.R.C.S. Eng., Sir 
Jonathan’s eldest son, for permission to reproduce the portrait of his father, 
and to IMr. Walter Bennington, Holborn Viaduct, for the photograph from 
whieh the illustration M'as made. 
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THE IMPORTANCE OF HAEMATOLOGY IN SURGERY. 

By a. PIXEY, London'. 

(Bcina tiLO Arris and Gale Lectures delivered before the Itoi/al College of Surgeons on 
February 17 and 19, 1926.) 

The emploiDient of the findings of morphological hfematology in the routine 
investigation of clinical cases has been much neglected by the surgeon ; even 
■when such an examination has been carried out, the interpretation of the find- 
ings has presented much difficulty and has often been mistrusted. It is the 
purpose of the first part of this paper to show that some of the commonly 
accepted deductions need much modification before they can serve the pur- 
poses of the practitioner. An extreme degree of leucoejdosis has often been 
noted in cases without suppuration, and, conversely, leucopenia has often 
been seen in cases in which operation has revealed the existence of a large 
collection of pus. It is such apparent contradictions between the clinical 
and haematological results which must necessarih’^ shake the surgeon’s trust 
in these laboratory methods of examination. I wish immediate!}' to emphasize 
the fact that the size of a leucocidosis is not the featoe on which most stress 
is to be laid, just as the size of a tumour can give little information as to its 
nature. The one method of real value must depend upon detailed examination 
of the constituent cells ; this is admitted in regard to neoplasms, and here 
it is hoped to show that the same technique must be used in examination 
of the blood. 

The subject presents man}' inherent difficulties, and these are in no wa}' 
lessened by the existence of an enormous literature. I shall confine myself 
as far as possible to records of personal experience both in observation and 
in interpretation. 

A ■\’er}' brief introductory account of the essential theoretical bases of 
haematology must precede the discussion of the surgical applications of the 
subject. 


THE BLOOD-CELLS. 

Examination of suitabh' stained films of blood shows the presence of red 
corjDuscles, granular leucocytes, non-granular leucocytes (l}Diphoc}’tes), and 
platelets. The red corpuscles and the granular leucoc}'tes are formed in 
the bone-marrow, whereas lymphocytes are produced in hmiphatie glands, 
spleen, and lymphoid tissue throughout the body. The schema given on 
the next page shows the genealogical tree of the blood-cells. A number of 
types are omitted for the sake of simplicity. 

It will be noted that the original parent cell of the mature granular 
lcucoe}'tcs (myeloblast) is non-granular. but there is now no doubt that most 
of the mature granulocytes in the blood are derived from myelocvtes. i.e.. 
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can con^•erse only by her fingers (the deaf and dumb alphabet). Since her 
deafness she has got to speak tliickl}'- and almost in a whisj^er. Her mother 
had had six children, of whom the patient is the jmungest living. She (the 
])atient) when an infant had a slight rash ; when nine months’ old she had 
for two months a fit of illness, but no special s3TOptoms of it are recollected. 
Three brothers, older than the patient, are well, and ha^"e never ailed anj^- 
thing particular. Two girls, one born before Eliza and one after, died in 
infancj^” 

In the Clinical Memoir, referred to on page 3 (footnote), and elsewhere, 
Hutchinson demonstrated the following features of the deafness due to 
inherited sj^philis : — 

1 . It is, like interstitial keratitis, a S3'mmetrieal disease, in the sense that 
both e3’'es or both ears are sooner or later affected. 

2 . It occurs about the same period of life — cliildhood or pubert3^ There 
are some exceptions to this rule. 

3 . It is much rarer than interstitial keratitis, and e^'en more intractable 
to antis3'phi]itic treatment. A iiatient with keratitis, howe^•er severe, usualh^ 
recovers a fair amount of A-ision ; the deafness is as a rule both of high 
degree and permanent. 

4 . The patholog3’^ is unknown, but the internal ear is almost eertainh' . 
the site of the lesion. 

It is of interest to note that hardl3’’ an3’^thing has been added to our know- 
ledge of these subjects since Hutchinson published his observations some 
sixt3'' 3'^ears ago. Man3’' attemijts were made to controvert them, but in no 
single point has their accurac3’' been disproved. 

It Avas hoped that the introduction of sah'arsan Avould materiall3’' shorten 
and assist the treatment of interstitial keratitis, etc. ; unfortunatel3'^ this 
hope has not been fulfilled. 

It ma3'’ be added that in the subjects of interstitial keratitis, etc., the 
persistence of a i^ositiA^e Wassermann reaction, in spite of treatment, is 
remarkable. 

We are indebted to the courtes3’^ of Jno. Hutchinson, F.R.C.S. Eng., Sir 
Jonathan’s eldest son, for permission to reproduce the portrait of his father, 
and to Mr. Walter Bennington, Holborn Viaduct, for the photograph from 
Avhich the illustration Avas made. 
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THE IMPORTANCE OF HAEMATOLOGY IN SURGERY. 

Bv A. PIXEY, Lon-dox. 

(Bciii£ ilco Arris and Gale Lectures delivered before the Itoyal College of Surgeons on 
February 17 and 19, 192G.) 

The employment of the findings of morpliological li£cmatology in the routine 
investigation of clinieal cases lias been much neglected by the surgeon ; even 
ivhen such an examination has been carried out, the interpretation of the find- 
ings has presented much difficulty and has often been mistrusted. It is the 
puriDose of the first part of this paper to show that some of the commonly 
accepted deductions need much modification before they can serve the pur- 
poses of the practitioner. An extreme degree of leucoc\'tosis has often been 
noted in cases without suppuration, and, conversely, leucopenia has often 
been seen in cases in which operation has revealed the existence of a large 
collection of pus. It is such apparent contradictions between the clinical 
and hrematological results wliich must necessarily shake the surgeon’s trust 
in these laboratory methods of examination. I wish immediately to emphasize 
the fact that the size of a leucocj'tosis is not the feature on which most stress 
is to be laid, just as the size of a tumour can give little information as to its 
nature. The one method of real I'alue must depend upon detailed examination 
of the constituent cells ; this is admitted in regard to neoplasms, and here 
it is hoped to show that tlie same technique must be used in examination 
of the blood. 

The subject presents many inlierent difficulties, and these are in no way 
lessened by the existence of an enormous literature. I shall confine myself 
as far as possible to records of personal experience botlr in observation and 
in interpretation. 

A very brief introductory account of the essential theoretical bases of 
hc'cmatology must precede the discussion of the surgical applications of the 
subject. 


THE BLOOD-CELLS. 

Examination of suitably stained films of blood shows the presence of red 
corjniscles, granular leucocytes, non-granular leucocj’tes (Ij’mphocj'tes), and 
platelets. The red corpuscles and the gi-anular leucocj'tes are formed in 
the bone-marrow, whereas lymphocj’tes are produced in bmiphatic glands, 
sifieen, and lymphoid tissue throughout the body. The schema given on 
the next page shows the genealogical tree of the blood-ceUs. A number of 
types are omitted for the sake of simplicitv. 

It will be noted that the original parent cell of the mature granular 
Icucocrtes (myeloblast) is non-granular, but tliere is now no doubt that most 
of the mature granuloc\-tes in the blood are derived from myelocvtes. i.e.. 
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from full}" granular cells (Ellermann). It is clear from the chart that the 
cells with definitely lobulated nuclei (2Jolymorphonuclear leucocytes) are 
more mature than those Avith a single round nucleus — a difference Avhich is 
also shown b}" the greater density of the nuclei of the former. The inter- 
mediate stage in which the nucleus is bent but is not definitel}" lobulated is 
known as the metamyeloc}"te, AA’hich is often erroneously included Avith the 
pol}miorphonuclears. Arneth has appreciated these fine details A’ery fully, 
and has contended that it is only a logieal extension of this knoAA-ledge to regard 
a pol}"morphonuclear cell AA'ith a large number of lobes as being older than 
one AAuth only tAA-o. He has supported this coneejAtion in numerous publica- 
tions, and has attempted to sIioaa' that normally a definite percentage of cells 
of each nuclear type, A’iz., 2-, 3-, 4-, and 5-lobed, is present in the blood. This 
teaching has been applied to all types of blood-cells, but most of the AA-ork 
has dealt AA’ith those elements eontaining neutrojAhilic granules. Arneth’s 


The Genealogy of the Blood-Cells- 

Alesencln’me cell 

‘1 

1 

Nucleaterl red cell 

1 

Myeloblast 

1 

Lymphoblast 

(non-granular) 

(non-granular) 

(non-granular) 

1 

Red corpuscle 

1 

Premyelocyte 
(partly granular) 

1 

Myelocyte 

(AA’ith round nucleus, 
fully granular) 

1 

Metamyelocyte 

Polymorphonuclear 

leucocA-te 

1 

Lymphocyte 


method is A"ery laborious and is subjeet to many fallacies ; in addition there 
is the objection that the eA’idenee that greater maturity is alAAays exjAressed 
by greater complexity of the nuclear lobes is meagre. 

It AA’ould seem obA’ious, hoAveAmr, that some simpler method based upon 
the facts knoAA’n as to the maturation of myelocytes into polymorjAhonuclear 
leucocytes might be elaborated so as to serA’e the purpose of gaining a deeper 
insight into the finer biological processes at Avork in man}" infections. It is 
mainl}" to the AA-ork of A"on Schilling-Torgau that AA-e oaa’c an accurate method 
based on such considerations ; it is a method sufficient!}" simple to be used cA-en 
for routine examination. He has pointed out that it is possible and reasonably 
easy to distinguish the cells AA’ith neutrophilic granulations into seA'eral obA’ious 
groups, AA’hich certainl}" contain cells of different degrees of maturity, A’iz. : 
(1) Cells AA’ith completely round nuclei (myelocytes). (2) Cells AA’ith slight 
nuclear indentation, i.e., }"oung metamyelocytes ,• he refers to these as ‘ Jugend- 
formen ’ (young forms). (3) Cells in AA’hich there is no true nuclear lobulation, 
but in AA’hich the nucleus is arranged as a long, narroAA’, bent mass, i.e., ordinary 
metamyelocytes. These are cells to AA’hich he refers as ‘ Bandformen ’ and 
AA'e may call band nuclei. (4) Cells AA’ith definite nuclear segmentation, i.e.. 
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tj’pical polymorphonuclear leucoc 3 i:es ; all these last are classed together. It is 
perfecth' easj' to note that, in normal blood, the cells with neutrophilic granu- 
lation and band nuclei abvaj’s form about 4 per cent of the total leucocNdes ; 
wide variations occur in pathological conditions, as will be pointed out later. 

It is necessary to emphasize a few further facts before describing actual 
examples of hrematological interpretations. The neutrophilic leucoc^des form 
the usual cellular response to the great majoritj^ of infections, and are liable 
to suffer injur}’ when exercising their defensive powers ; tlris change is seen 
m its most extreme degree in pus-cells. Iir blood the changes are less 
severe but require to be carefulh' noted. The 


alterations affect either the crdoplasm or the 
nucleus, but as a rule abnormalities can be seen 
in both constituents. Increased densitj’ of the 
nucleus (pj’knosis), with loss of normal distinc- 
tion of basi- and oxj'-chromatin. clumping of 
cj’toplasmic granules, or even their disappearance 
in places, are common, while vacuolation of the 
crdoplasm mar' occur in severe infections {Fig. 1). 
Changes of this trqie will obvious!}’ render it 
much more difficult or even impossible to deter- 
mine accurate!}’ the number of nuclear lobes as 
required in Arneth's method, whereas it in no 
way decreases the value of the technique here 



Fig. 1, — Dingrnm of 
polymorphomiclear lewco- 
cyte showing changes due 
to toxic influences, 
pyknosis of nucleus, clump* 
ing of granules, and vacuo- 
lation of cjncplasm. 


recommended. 


The other types of cells arising in the bone-marrow (myeloid leucocytes) 
cannot advantageously be classified in a similar manner. The eosinophilic 
and basophilic granular cells can simply be enumerated, because any more 
complex classification is not possible in the present stage of our knowledge 
of them. The large hyaline leucoc}’te (monoc}’te) is still too much the subject 
of controversy to be accurately classified. Even the source of this cell is stiU 


a matter of dispute. One of the most recent r'iews as to its origin is that of 


Aschoff and Kiyono, who regard it as being derived from reticular supporting 
tissue, which is present in almost aU parts of the body, i.e., from the so-called 
reticulo-endothelial system. It is convenient and probably accurate to accept 
the view of Xaegeli and Alder as a working hypothesis, r’iz.. that the monocr’te 
is derived from the myeloblast, i.e., from the parent eell of the granular 
leucocytes. 


Lymphoc}’tes are always, so far as is knou’n. derived from pre-existing 
lymphatic cells : sometimes from obviously immature forms (lymphoblasts), 
which bear a slight resemblance to myeloblasts. 


LEUCOCYTOSIS AND LEUCOPENIA. 

It is essential to consider tliese subjects together, because, as a rule, they 
represent simply differences in the intensity rather than in the kind of response. 
The terms can be applied to increases or decreases respectively of all t}’pes 
of leucocytes, but it is often convenient to specify more accurately by speaking 
of neutrophilia, cosinophilia. basophilia. lymphoc}’tosis, or monoc}’tosis. 
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viz., the lymphocytosis iiidicati\-e of the disease being held in eheek has 
gone. This is an example of 

4. Increased Functional Demand as a Cause of Lymphopenia, vhich is 
usually a eondition of the worst possible prognostic significance ; but it must 
be recognized that leucopcnia is not necessarily a process fundamentally 
different from leucoc_\i:osis. There are to.xins which can give rise to leuco- 
crdosis or leucopenia according to their concentration, just as there are others 
which primarily inhibit cell production rather than stimulate it ; e.g., the 
leucopenia of typhoid fever or of measles after the rash has appeared must 
be regarded as belonging to this latter group of cases. 

It can be taken as a general rule that the absence or disappearance of the 
leucocj-tic response usual in any infection is of bad significance ; e.g.. the 
disappearance of the eosinophilia so typical of scarlet fever is seen only in 
very sevei'e cases ; this is an example of 

5. Increased Functional Demand as a Cause of Eosinopenia ; but the 
much more commonly obser\-ed condition is 

6. Increased Functional Demand as a Cause of Eosinophilia, such as is 
seen in post-infective states, but jDarticularly in association with infestations 
with parasitic worms, e.g., hydatids. In this connection it is well to remem- 
ber that secondarj' infection of a hydatid cyst is accompanied by neutro- 
philia with great reduction of eosinophils. Eosinophilia seems to be a much 
less stable state than neutrophilia ; i.e,, the response of the bod\' to the more 
lethal infections, which are accompanied by neutrophilia, is the more mobile. 

7. Decreased Functional Activity as a Result of Destruction of Formative 
Tissues, — Extreme lymphopenia may result from widespread destruction of 
Ijmiphatic tissue throughout the bodj% e.g., by tuberculosis. The most severe 
example of failure of the hematopoietic tissues is, of course, seen in aplastic 
anemia ; but a very severe form may accompany the great destruction of 
myeloid tissue resulting from infiltration by numerous metastatic malignant 
tumours. 

S. Increased Functional Activity as Result of Greater Size of Formative 
Tissues. — The most obvious example of this type is found in the leukemias, 
where the greatly increased amount of marrow is not, so far as is known, the 
result of increased functional demand. 

-A-nother example of greater surgical interest is found in status hunpha- 
ticus, in which condition there is excess of hunphatic tissue throughout the 
body associated with lymphoc^'tosis in the blood. It would also seem to be 
possible that the h-mjDhocjdosis seen in such endocrine disturbances as 
exophthalmic goitre is due to some similar hyperplasia ; this is observed 
most notably in the tlijunus in this malady. 

9- Increased Functional Activity as a Result of Irritation. — This is seen 
most typically in cases in which a deposit of timrour (carcinoma or sarcoma) 
occurs in the bone-marrow. Leucoc\'tosis, with emigration of immature cells 
of both the leucocj-tic and red series into the peripheral blood, results. Histo- 
logically, as might be expected, there are signs of destruction of marrow 
tissue as well as of its stimulation. 

10. Decreased Functional Activity as a Result of Persistent Demand. — 

This group of cases is perhaps rather arbitrarily separated from those in (2), 
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but there seems to be good liistological reason for so doing. Cases of prolonged 
suppuration may, after a time, show progressive diminution in the number 
of circulating leucocytes, although there has previously been well-marked 
leucocj'^tosis. Here there is definitelj’' degenerative change in the bone-marrow, 
i.e., there is more than simple failure to respond to a stimulus. Gelatinous 
degeneration is the histological expression of this state ; the marrow-cells are 
decreased in number, and the interspaces are filled with structureless material, 
which may ultimatel}'- almost replace the myeloid tissue proper. 

F-igs. 2-7 illusti'ate some of the conditions here described. 

THE RED CORPUSCLE AND ITS PATHOLOGY. 

It is convenient at this point to describe some of the characters of the 
red cells, although they are usually of less interest to the surgeon than are the 
leucocjdes. Red cells are formed only in the bone-marrow in extra-uterine 
life, but whether they are derived from an ancestral cell common to them 
and to the granular leucoc 3 'tes, as suggested b}’^ Klein, or whether they have a 
separate mode of origin, is still uncei-tain. Whate\"er ma}’’ be the truth as to 
the origin of the red cell, it is certain that it tends to undergo alterations in 
number and in structure as a result of stimuli similar to those occasioning 
leucocytic -s'ariations. It is essential to realize that one form of nucleated 
red cell (the megaloblast) is peculiar to embryonic life and to onlj’- two diseases, 
viz., pernicious ansemia and acholuric jaundice.^^’^^ Most of the cells referred 
to in medical literature as megaloblasts are doubtless large normoblasts 
(macro-normoblasts). 

The anremias can be of little interest to the surgeon with the exception 
of those forms following haemorrhage or long persistent chronic infections. 

1. Post-haemorrhagic Anaemia is a condition which verj'- clearly shows 
some of the close inter-relationships between the leucopoietic and the eiythro- 
poietic mechanisms, i.e., betu'een both main constituents of the bone-marrow. 
In the blood there are all the signs of acGh'e replacement of red corpuscles, 
and at the same time there is evidence of great production of leucocjdes, 
which is seen in the form of Avell-mai-ked neutrophilic leucoc 3 dosis. 

It is convenient to include the Amrious conditions in AA'hich blood is 
destro 3 ^ed inside the body Avitli the post-hmmorrhagic ana;mias, e.g., anjemia 
due to snake A’^enom and other ha;mol3d;ic poisons. There is, hoAvcA^er, a A’^er3'^ 
striking difference in the si^eed of regeneration of the blood in the tAVo t3’'pes 
of cases. In the h{Emol3"tic ones the blood is brought back to normal much 
more rapidl 3 '^ than in those due to spilling of blood ; these diA^ergences seem 
to depend upon the retention of ii’on in the body in the foimer t3^pe of case. 
IMcMaster and Haessler haA’^e shoAAm clearl3'- that one of the main factors 
goA^erning the spread of red marroAv in the bones is the amount of iron 
aA’ailable in the bod 3 ^ 

2. The Anaemia of Chronic Infections.- — It has alread3’^ been pointed out 
that, AA’hen one t 3 "pe of leucoc 3 d:e is pz-oduced in numbers much greater than 
normal, the other AA-hite cells are much decreased in quantit 3 ^, and it seems 
that a demand for one t3'^pe of leucoc3’te can cause graAm disturbance of the 
normal correlation of the c 3 dopoietic functions of the marroAv if it persists 
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for sufficiently long ; even the red cells may suffer from too long a leucocj’tic 
drain. The latter type of damage is as 


a rule slight, and is shown by some 
degree of anemia associated with signs 
of active regeneration of tlie blood, viz., 
polychromasia, nucleated red cells, and 
punctate basophilia in the circulation. 
Much more rarely a true degeneration of 
the formative tissues occurs and the signs 
of active regeneration disappear from the 
blood, so that a form of aplastic anremia 
results : both chronicity and severity of 
infection are factors in the occurrence of 
such a state. 

3. Anaemia due to Injury of the 
Marrow is best illustrated by aplastic 
auaiinia such as occurs occasionally in 
radiographers ; -® but a condition of 
greater surgical interest is that in which 



metastases of malignant tumours invade 
the marrow and injure parts of it, while 
stimulating the adjacent portions to 


Fio. 2 , — Normal bone-mairoMr. 
(X 90.) 


greater, but less orderly, proliferation. In this condition, man}- nucleated red 


cells appear in the circulation ; 



there is always a far greater 
number than would be seen in 
a secondary anremia of similar 
degree. ^More rarely a very large 
number of erythroblasts may be 
seen in such a case even in the 
absence of anremia ; here the irri- 
tati^•e stimulus of the metastasis is 
greater than is its destructive power. 
The more tj'pical case must be pre- 
sumed to possess its characteristic 
features as a result both of pro- 
gressive destruction and stimulation 
of the myeloid tissue as a whole. 

The characters of the erj'thro- 
c^-tic blood picture are as a rule 


Fig. 3. — Gelatinous degeneration of bone- 
marrow, showing the decrease in the number of 
colls, together with deposition of structureless 
material in the interstices of the tissue. The 
tissue is from a case of persistent suppuration 
of a tuberculous knee-joint which had lasted 
several years. ( x 90.) 


of little surgical importance, but 
it may be convenient to indicate 
some of the deductions which may 
be drawn from them : — 

1. Polychromasia and punctate 


basophilia in a blood with normo- 
blasts in small numbers and a tendency for the leucoc^des to approach normal 
are of good significance. 
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Fig, 4. — Hyperplastic bonc*ninrro\\% Fig. 5. — Hj'perplastic bone-marrow, 

showing the decrease in number of fat showing a part of the tissue seen in Fig. 4 

spaces and the great e.xcess of cellular tissue. at a higher magnification. The characters 

The specimen was taken from a case of of the proliferated cells are better seen, and 

tuberculosis of the loiee with secondary the participation of even the megakaryocytes 

infection; leucocytosis had been observed is obvious, (x 225.) 

for three months, (x 90.) 



Fig. G, — Depletion of bone-marrow, ' Fig. 7. — Depleted and injured bone- 
showing almost complete absence of cells, -marrow, showing a part of the tissue 

with no signs of regeneration. Tlie ease was seen in Fig. C, at a liigliei’ magnifica- 

one of pneumonia following perforation of a tion. The pyknosis of the nuclei is 

gastric ulcer. (x90.) clearly seen. (x22o.) 
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2. A similar picture, but with the signs of regeneration much more 
intense, does not necessarily imply that the process of repair will be success- 
ful ; much more frequently the prognosis in such a case is bad. 

3. Persistently low numbers of red corpuscles, with scanty signs of re- 
generation such as absence of polychromasia, etc., and of normoblasts, is 
of evil significance ; particularly is this so when associated with leucopenia, 
and perhaps even relative hmiphoctyosis. 

THE LEUCOCYTIC BLOOD PICTURE. 

The interpretation of various leucoctyic blood pictures can now be 
discussed. In the following tables the leucoctyes are arranged in the conven- 
tional manner ; but the neutrophils are divided into nweloctyes, young 
forms, band forms, and polymorphonuclears (mature forms) in the manner 
described above. The approximately normal percentage figures for the 
various types of leucocytes are as follows : — 

Leucocytes, 0000 to SOOO Eosinophils, 3 per cent 

Neutrophils, 07 per cent, of which 4 per Basophils, 1 pet cent 

cent are band forms and 03 per cent Lymphoct-tcs, 23 per cent 

are polymorphs Monocj-tes, 0 per cent 

It is most important to note that about 4 per cent of the neutrophils are 
of the band type, i.e., are slightly immature. 

The character of the variations in infective conditions is well seen in the 
following case of joint suppuration in septica;mia. On the first day there is 
well-marked ‘shift to the left’ of the neutrophil nuclei, i.e., there is increase 
of the immature forms. There are 19 per cent of the young tj^ie and 17 per 
cent of the band form ; it was not possible at this time to do more than state 
that the infection was indubitably a grave one. but no prognosis could be 
made. On the second day there was an orderly tendency to a return towards 
the right, i.e., towards maturity of the majority of the cells, although there 
were still many immature neutrophils ; the less immature band type was 
present in larger numbers than the young type, whereas on the first day the 
strain on the marrow was so great that the young type was the more numerous. 
It was now fairly clear that such a leucocytic reaction was of good prognostic 
significance. On the twenty-first day, there was no longer any excess of 
immature forms, but the eosinophils were still scanty ; this defect was over- 
compensated by the twenty-fourth day. when a well-marked eosinophilia 
occurred. The numbers of leucocytes are shown below : — 

' ft 

T- N't:iTr,ornn.s = 


1 8.700 — — 

2 7800 — — 

21 7:!00 — 1 

24 10000 — 17 
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The next case was liaematologically examined onlj’’ b}’' chance after 
operation for internal derangement of tlie knee. Fig. 8 shows graphicall 3 ^ 

tlie series of leucoc 5 dic changes in 
this case, Avhich steadily progressed to 
a fatal termination. The percentage 



20 30 

= Total neutrophils 
^ jNrature neutrophils 
^ ^ s= Immature neutrophils 
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of neutrophils was almost steadj’- throughout the course of the illness, but 
graduall}’' the immature forms became more numerous until they were in 

excess of the mature polymoi’phonuclear type. 
Fig. 9 shows the condition in rather finer 
detail because Irere the j^oung forms and the 
band t^'pes are charted separately, and it is 
eas}' to note tliat it is the jmung forms which 




Pays 3 C 

Fig. 10. — Tlie rising percentage of 
immature cells (lowest curve) is 
clearly seen. 


Fic. 11. — • • = Total neutrophils 

® ® = Mature neutrophils 

# # = Immature neutrophils 


increase ; i.e., the marrow disturbance is so great as to result in production 
and emigration of cells onh’' slighth’' more differentiated than mj’clocj^tes , 
this is a tjqie of cell normallV quite absent from the circulation. 
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Fig. 10 shows a feature of very great importance in a case of peritonitis. 
The temperature and pulse gave very little cause for anxiety, but the per- 
centage of immature cells rose steadily (sliift to the left), so that there could 
be no doubt as to the fatal termination of the case, which occm-red on the 
seventh day of the illness. 

It must not be supposed that features of importance can be obtained 
from the leucocrtic picture only in fatal cases. Fig. 11 shows the series of 
changes in a case of erysipelas of moderate severity in which the clinical signs 
were most striking on the third day ; this is seen to correspond to the time of 
maximun’i percentage of immature neutrophils on the chart. It is noticeable 
that on the seventh day there is an increase in the percentage of neutrophils, 
which might have been taken to indicate a recrudescence of the infection, 
but the progi’essive decrease of the less differentiated neutrophils was sufficient 
evidence to negative this view. It is obvious therefore that simple enumera- 
tion of the percentage of neutropliil leucocytes is not the sole or indeed the 
most accurate guide ; the really important evidence is to be obtained by the 
discovery of either a rise or a fall of the immature types. It is not sufficient 
to find a steady percentage of mature cells or even a rising one, because rarely 
such a pheiromenoir may accompany a steady increase of the immature 
ones also ; such a condition is of very evil prognostic significance. The 
factors governing the total numbers of neutrophilic leucoc^des in the circula- 
tion at any one time are doubtless very numerous, and certainly are but little 
understood, whereas almost the only 
mechanism that is capable of causing 
progressive increase of immature forms 
is an infection ; i.e., interpretation of 
variations in the total numbers of leuco- 
cytes is most likely to be subject to 
grave error. 

The case shown in Fig. 12 was 
one of pneumonia following laparotomy 
for perforated gastric ulcer and general- 
ized peritonitis. It is seen that at the 
time of the first examination — which took 
place on the fifth day of the illness — the 
mature cells were already less numerous 
than the immature ones. There is a 
progressive and steady rise of the im- 
mature forms until death, which took 

jilace on the elc\‘cnth day of the disease. If only the mature eells were taken 
as evidence of the gravity of the condition, it wovdd be obffious that the pro- 
gnosis was bad : but their fall is not as steady as is the rise of immature forms. 
If all the neutrophils were considered together, it would be easv to mistake 
the fall on the third day for e\-idence of improvement ; but a glance at the 
numbers of immature cells is enough to negative this idea. Fig. 13 presents 
a similar picture from the same case : but here the gravity of the condition 
is even more obvious, because the young and the band forms are separatelv 
charted. The strain on the resources of the bone-marrow is so m-eat that 
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Fig. 12. — 
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= Total neutrophils 
= Mature neutrophils 
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the mature neutrophils and tire band forms drop steadily while the young 
forms progressively rise, so that it is obvious that almost all the cells with 
neutrophilic granulation at the end of the disease are elements of a kind 


normally absent from the circulation ; no 
better example of the importance of 
examining the cells as well as counting 
them could possibly be adduced. In this 
case the strain on the bone-marrow was 
so great that m3mloc5'tes appeared at the 
end of life ; but it must be pointed out 
that m3’^eloc3des nia3'^ appear in cases with- 
out such great shift to the left, and then 
har'e no erdl significance. 

It nia3’^ well be objected that a method 
of examination which requires to be 
repeated so frequentl3’^ is of little ^"alue 
to the clinician, e\'en if it is of great 
theoretical interest. This view is not 
i-eall3' correct, because, as the following 
examples will show, much information of 
value can often be obtained from a single 
examijiation ; but, of course, this is never 
so satisfactor3' a method. 

It is well first to mention a case in 
* which the changes were \"eiy well marked. 

The clinical diagnosis Avas one of abscess formation in the pelvis, and the 
blood examination showed : — 



Fig. 13. — 


.• = Young forms 

-O = Band forms 
-• = Jfnture neutrophils 
-O = Myelocytes 


Leucocytes, 20,000 | Eosinophils, nil 

Neutrophils, 94 per cent, of which 19 per Basophils, nil 

cent Avere j’oung forms and 14 per cent , Lymphocytes, 5 per cent 

AA’cre of band type, leaA’ing 01 per cent Monocytes, 1 per cent 

of mature cells 


There Avere Avell-marked leucoc3dosis and great increase in the number of 
immature cells in association Avith absence of eosinophils, so that no doubt 
as to the presence of pus could be entertained. The diagnosis lyas confirmed 
at operation. 

The next case Avas clinicall3'’ much less definite ; there were slight rise of 
temperature, slight abdominal rigidit3’’, and jiain in the right iliac fossa. The 
proA’isional diagnosis AA-as appendicitis. The blood picture Avas as folloAvs : — 


Leucocytes, 8000 

Neutrophils, 75 per cent, of AA’hich 12 per 
cent Avere of band type and 63 per cent 
Avere mature 


Eosinophils, 1 per cent 
Basophils, nil 
Lymphocytes, 16 per cent 
Jlonocj-tes, 8 per cent 


The leucoc 3 des AA-ere not in excess of normal numbers, and there AA'as not cA^en 
a distinct relatiA-e neutrophilia. There AA'as, liOAA'eA'cr, slight shift to the left 
of the nuclei, although eosinophils still persisted in small numbers. It Avas 
clear that no inflammation or suppuration of scA'ere character could be present, 
and at operation a scarred and slightl 3 ’' cedematous appendi.x was found. 
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The next case presented great clinical difficulties, in that a complaint of 
pain in the right iliac fossa u'as made by a mentally defective man, rvho had a 
scar in this region but could give no history of its origin. The blood showed : — 

Leueoc\-tes, 7300 Eosinophils. 1 per cent 

Neutrophils. 48 per cent, of which 1 per Basophils, nil 

cent were of band type and 47 per Lymphoc>-tcs, 49 per cent 

cent were mature ' JIonoc\-tes, 2 per cent 

A blood picture of this t>-]De could not be reconciled with a diagnosis of 
inflammation, because there was no leucocvtosis, no shift to the left of the 
neutrophils, and the eosinophils persisted although rather reduced in number. 
The definite lymphoctdosis in association with the reduction of eosinophils 
seemed to indicate the presence of some chronic irritative but aseptic 
condition. At operation the appendix could not be found, but very dense 
adhesions were present in the region of the cfecum. 

The next case was hrematologically examined in the course of an investi- 
gation of the blood changes associated with conruilsions. The patient suffered 
from Jacksonian epilepsy, and gave a history of a head injury some eight 
months previously ; a dense scar was present on the scalp. The blood 
showed : — 

Leucocj'tcs, GOOO 

Neutrophils. 79 per cent, of which S per 
cent were young forms, 33 per cent 
were of band tj'pe, and 38 per cent 
were mature 

Xo other case of convulsions had been observed with a blood picture even 
remotely resembling this one, and the characters were obviously those already 
recognized as due to infection. At operation, a cerebral abscess was found 
instead of a cortical scar, which had been presumed to be the cause of the 
convulsive attacks. 

There can be but little purpose in increasing the number of examples 
of interpretation of leucoctdic blood pictures here ; enough has been said to 
make clear that a single blood examination may often be a sufficient guide 
to diagnosis, although definite jJrognostic indications can, as a rule, only be 
obtained by repeated examinations. 

There are. of course, other types of blood picture in which some cell 
other than the neutrophilic granular leucocyde supplies the indications 
required by the clinician. Changes in the number of lymphocytes mav be of 
great diagnostic importance, and are always of great theoretical interest. 
Most of the disorders of the endocrine tissues ai-e accompanied by some 
variation affecting the lymphocytes, as is seen distinctly in the following case 
of exophthalmic goitre which was clinically typical ; — 

Leucocytes. G300 Eosinopliils, .3 per cent 

Neutrophils, 49 jicr cent, of which 1 per Basophils, nil 

cent were young forms, 3 per cent were Lymphoc%-tcs. 38 per cent 

of hand type, and 45 per cent were Monoc\-tcs, 8 per cent 

mature 

Here there is slight but definite lymphocytosis ; the eosinophils are near the 
high limits of normal, and there is slight shift to the left of the neutrophils. 


Eosinophils. 1 per cent 
Basophils, nil 
Lymphocytes. 8 per cent 
Monocyte’s, 12 per cent 
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There is thus a peculiar mixture of haematological change ; lymphocytosis 
and eosinophilia Avith shift to the left of the neutrophils, Avhich is a condition 
very different from that seen in the infections discussed above. 

A more intense example of changes of this character Avas seen in a case of 
adrenal tumour associated Avith alterations of the secondary sex characters ; — 


Leucocytes, 0700 

Neutrophils, 39 per cent, of Avhicli 1 per 
cent Avere young forms, 2 per cent AA'crc 
of band type, and 30 per cent Avere 
mature. 


Eosinopliiis, 8 per cent 
Basophils, 1 per cent 
Lymphocytes, 37 per cent 
HIonocA'tes, 15 per cent 


Here the eosinophilia is CA’en more marked. j\Ionocytosis is common, but not 
inA^ariable, in cases of endocrine disturbance. 

Unfortunatel}'’ it is not at present possible to make definite diagnoses 
in such cases simply from the blood picture, because defectit^e functioning of 
other glands maj’' git^e rise to similar changes. Lymphocytosis and eosino- 
philia are seen in association AA'ith polyc3'stic kidne3^s, although here no shift 
to the left of the neutrophils occurs. In any case with a blood picture of this 
t3'pe it is essential to think first of the possibility of the condition haAdng arisen 
after an infection, i.e., as a post-infectiA’’e lymphocytosis Avith eosinophilia 
and monocytosis. It is, of course, obAuous that examination of the blood 
must be onl3'^ a part of the inA^estigation of an3’^ case, and therefore errors of 
this sort are not likel 3 '’ to occur. The blood picture in Hodgkin’s disease often 
closely resembles that of a post-infectiA'c state, but the clinical picture is 
almost certain to be sufRcientl 3 '- different. The folloAving example of a case 
of lymiihadenoma Avill shoAV the similarit3'^ : — 


Leucocj’tes, 7300 

Neutrophils, 49 per cent, of aa’IucIi 1 per 
cent AA'ere of young t3’pe, 10 per cent 
AA’erc band forms, and 38 per cent AA-ere 
mature 


Eosinophils, 6 per cent 
Basophils, nil 
Lympliocytes, 39 per cent 
Monocytes, C per cent 


It is not possible to la3'^ doAAm rigid criteria on AA'hich to base a 2n'Ognosis 
in cases examined by these means, but some generalizations are of A^alue, 
although they all require amijlification b3'^ personal experience, and sometimes 
modification on clinical grounds. It has been my experience that as a rule a 
prognosis based on continued haematological examination is best not changed 
because at the moment the jiatient’s clinical state does not seem to correspond ; 
no definite opinion of the result of a case can be formed on one examination 
except in extreme examples. One record here should suffice. The case AA'as 
one on AA'hich appendicectom 3 '' had been performed some eight months before 
the onset of the illness here described, AA'hich AA'as at first supposed to be septi- 
caemia of unknoAA'n origin. The blood picture AA'as as folloAA'S : — 


Leucocytes, 15,000 

Neutropliils, 89 per cent, of AA'hich 43 per 
cent AA-ere young forms, 40 per cent 
AA-ere of band tj’pe, and only 0 per cent 
of mature cells 


Eosinophils, nil 
Basophils, nil 
Lymphocytes, 7 per cent 
Monocj'tes, 4 per cent 


Here AA-as a case AA-ith a A'er 3 ' extreme degree of shift to the left of the neutro- 
phils ; the alteration A\-as so great as to leaA'e little doubt that recoA'ery AA-as 
impossible. A clinical diagnosis of subphrenic abscess AA-as noAA- made and the 
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patient Avas submitted to operation, AA'lien the abscess aa'us found and dealt 
M'ith. For the first tlu-ee or four days clinical progress was good, but then the 
patient rapidly became Avorse, and died on the tenth day Avith a blood picture 
as folloAA's ; — 


Leucocytes, 3000 | Eosinophils, nil 

Neutrophils, 93 per cent, of AA-hich GI per i Basophils, nil 

cent Avere young forms, 30 per cent j LymphocAtes, 2 per cent 

AA’cre of band tA'pe. leaA'ing only 2 per i MonocA-tes, 5 per cent 
cent of mature cells 1 


There seems to be little doubt that here is an example of a case in AA’hich the 
formatiA'e tissues AA-ere so graA-ely injured that recoA-erj' A\-as imiDOSsible because 
the defensive mechanism had been too greatlj' altered. 

The foUoAA'ing rules can be regarded as indications AA'hich AA'ill correspond 
accurately in almost CA-ery case to the course of an infectiA'e process : — 

1. Slight neutrophilia A\-ith A'ery little nuclear sliift and AA-ith persistence 
of eosinopltils is of good significance, and may not indicate a pathological 
state at all ; e.g., such a condition occurs in pregnancy, AA'here, lioAA'eA'er, the 
percentage of eosinophils may drop AA-ithout any appreciable fall in the absolute 
numbers of this type of cell ; this applies mainly to the later months of gesta- 
tion. The following figures AA-ere obtained in the scA'enth month of pregnancy 
in a AA'oman A\-ho had already borne tAA-o children and aa’Iio ajApeared healthy : — 


LeueocA-tes, 7000 

Neutrophils. 77 per cent = 5852 (of 
these 3 per cent Avere young forms, 
11 per cent Avere band tA-pes, and 03 
per cent AA-ere mature) 


Eosinophils, 3 per cent = 228 

Basopliils, 1 ., = 7C 

Ly-mphocA-tes, 15 „ = 1900 

Monocytes, 3 „ = 228 


Here there is slight shift to the left, but the absolute number of eosinopliils 
is still AA-ithin normal limits. 

2. Slight or A\-ell-marked leucocA-tosis AA-ith definite nuclear sliift of 
moderate degree (not more than 4 per cent of young forms and 12 per cent 
of band types), decrease of eosinophils, and slight decrease in the number of 
hunphocA-tes indicate a condition in AA-hich further examinations AAOuld be 
necessary before a jirognosis could be giA-en, although there could be no doubt 
of the presence of infection. 

3. High leucocA-tosis AA-ith great shift to the left tending to progress in 
the same direction. Ai ith A-cry great decrease or CA-en disappearance of eosino- 
phils and reduction of lymphocytes, is indicatiA-e of a graA’e condition, aa-Iu'cIi 
may. hoAA-cA-cr. still be rccoA-erable. It is particularly AA-hen the young forms 
arc in excess of those of band type that the prognosis is graA-e. 

4. RecoA-cry does not occur in those cases in AA-hich there is progressiA-e 
fall of the total number of leucocytes AA-ith an e.xtreme degree of sliift to the 
left, total absence of cosinojihils. and aa-cH marked lymphopenia. 

5. ProgressiA-e cosinopenia AA'ith rising leucocytosis is iieA’cr of good signi- 
ficance. unless 

G. Tlicre is rcajipcarancc of the eosinophils and fall of the neutrophils. 
AA-ith rcA'crsiou of the nuclear picture to normal, together Avith rise of the 
lymphocytes. It is clear that (5) represents the blood picture at the onset 
of an infection, and (G) the changes as it is oA-ercomc. 
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7. The development of lymphopenia during long-eontinued leucoeytoses 
is of bad signifieanee. 

8. Sudden fall of lymphoc 5 des in association vith increasing neutrophilia 
and progressive nuclear shift to the left is of very grave significance, as is also 
a sudden fall of Ijmiphocytes occurring during the course of a progressive 
decrease of the total number of leucocytes. 

9. Lymphocjdosis following neutrophilia, and accompanied by progres- 
sive passage of the nuclear shift towards normal and by eosinophilia, indicates 
recovery. 

It is now necessary ’to speak brieflj'^ of the theoretical considerations relat- 
ing to leucocytosis, because without such a discussion it is not possible to 
understand the principles underlying the interpretation of blood pictures. 

The normal number of leucocytes in the circulating blood must represent 
the result of balanced jrrocesses, viz., production in the various formative 
organs and destruction at the peripherj'-. In health, there seems to be but 
little variation in the intensity of these processes, and therefore the extreme 
of normal variation in number is not great. Arneth contends that the varia- 
tions occurring in pathological conditions are the result of similar processes 
altered either by excessive production or by excessive destruction. Greatly 
increased production with only slightly increased peripheral destruction would 
result in leucocytosis with shift to the left of the neutrophils. Great peri- 
pheral destruction with onlj'^ slightlj'- increased formation in the marrow would 
manifest itself in leucopenia with nuclear shift to the left. Those infective 
states in which the total number of leucocytes is normal could be explained 
by the assumption that the increased formation is balanced by the excessive 
destruction ; in such a state there would obviously be well-marked nuclear 
shift. Arneth’s view, therefore, implies that every increase in. the number 
of immature cells in the circulation must represent an increased and truly 
regenerative activity of the marrow ; this conception is doubtless often in 
conformity with the known facts, but cannot be accepted for every case. 
Examples of leucocytosis not associated with increased peripheral destruction 
are seen in moribund persons where all types of marrow-cell are found in the 
circulation, in cases of metastatic tumours of the marrow, and in leuksemia. 
A blood picture with many immature neutrophils may arise as a result of infec- 
tions which partiallj'^ inhibit marrow function, so that maturation of the nuclei 
into the polymorphous form is delayed ; in such a case many band forms may 
appear in the blood, to the partial exclusion of segmented tyjDes. It might 
be supposed that such a state was due to emigration of the ordinary immature 
neutrophilic cells ; but this view is contradicted b}’’ examination of the marrow 
itself, because there is great increase in the number of cells with band nuclei 
at the expense of all other sorts of neutrophilic cells, i.e., inhibition of nuclear 
metamorphosis has occurred at a stage earlier than that of real segmentation ; 
such a state might well be termed degenerative shift to the left. It has 
already been mentioned that normally the cells with lobulated nuclei are 
derived mainly from pre-existing granular cells with round nuclei (myelo- 
cytes), and that only a small percentage arises from the original ancestral form 
(the non-granular myeloblast), which is much more active in embryonic life 
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but is scanty in normal adult bone-marrow. Very long-continued infections 
are often associated with great increase in the number of myeloblasts in the 
marrow, with concomitant decrease of myelocj'tes. Leucocytosis ■with extreme 
degrees of shift to the left may be present in such cases ; it seems almost cer- 
tain that here the neutrophilic cell must be formed from its original ancestor, 
i.e., from a eell a stage earlier than that from which it normally arises. This 
fact mav account for the predominance of band tj'pes in the blood, because 
the process of formation has started a definite stage earlier, and there has 
been insufficient time for the normal degree of maturity to be reached. 

The conception of leucoej-tosis must be a mixed one ; there is regenerative 
activity of the marrow, as is shown by the increase in the absolute number of 
neutrophils, but there is also in many cases evidence of degenerative change 
such as the presence of a number of immature eeUs greater than that normally 
present in the formative tissue. A leucoc^iiosis almost entirely dependent 
upon the activity of an injured marrow is therefore possible, and such a condi- 
tion is represented in Figs. 12 and 13, where at the end of life only immature 
cells were present in the blood. It is probable that in all cases there is a 
mixture of the two factors, viz., regeneration and degeneration. 

The preceding part of this paper has dealt with hrematolog}' from the 
most usual aspect, viz., the changes occurring in the peripheral blood ; but 
the key to such alterations is naturally to be found in the formative tissues, 
which are ■\’ery cursorily dealt with in the second part of this con'ununication. 
The structure of the bone-marrow will receive only passing attention here, 
because there is little new to UTite on the subject. Recent work on the finer 
histology of the hmiphatic tissues in general has done much to clarify our 
conceptions of the histogenesis of many pathological states, and therefore the 
greater part of the available space will be devoted to it. 

THE HETICULO-ENDOTHELIAL SYSTEM. ' 

It is neither possible nor desirable to rc\-iew the literature of this subject 
in detail ; it has been done recently both by Aschoff and by Schittenhelm. 

It has already been mentioned that Aschoff and Kiyono claim to have 
sliown that some at least of the monocytes are derivatives of a third cyto- 
poictic system. This rcticulo-endothelial tissue is not admitted as the parent 
tissue of the monocyte by all writers, but its existence cannot be questioned. 
In normal circumstances only certain well-defined groups of cells in the body 
will stain with injected dyestuffs such as Indian ink — e.g.. the inter-follicular 
cells of the spleen, the Kupffer cells of the liver, etc. It is to the whole series 
of cells capable of taking up into their cj-toplasm such dyestuffs that the name 
rcticulo-endothelial system is applied. It is a striking fact that the particles 
of stain arc found lying inside the so-called endothelial cells as well as in the 
adjacent reticular cells (reticular phagoc},-tcs). It is possible bv special histo- 
logical methods to demonstrate that the fibres of these reticular cells reallv 
run through the sidjstancc of the ‘endothcliar elements (Downev). With this 
method it is possible to sec that the walls of the channels of Ivmphatic glands 
arc lined partly by ‘endothcliar cells through which run fibrils, and partlv bv 
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7. Tlie development of Ijmiphopenia during long-continued leucocytoses 
is of bad significance. 

8. Sudden fall of l3TOphoc3d:es in association with increasing neutrophilia 
and progressive nuclear shift to the left is of veiy grave significance, as is also 
a sudden fall of l3nnphoc3des occurring during the course of a progressive 
decrease of the total number of leucocytes. 

9. Lymphocytosis following neutrophilia, and accompanied by progres- 
sive passage of the nuclear shift towards normal and by eosinophilia, indicates 
recover3\ 

It is now necessary 'to speak briefl3’^ of the theoretical considerations relat- 
ing to leucoc3dosis, because without such a discussion it is not possible to 
understand the principles underl3nng the interpretation of blood pictures. 

The normal number of leucocytes in the circulating blood must represent 
the result of balanced processes, viz., production in the ^"arious formative 
organs and destruction at the peripheiy. In health, there seems to be but 
little variation in the intensit3'^ of these processes, and therefore the extreme 
of normal variation in number is not great. Arneth contends that the varia- 
tions occurring in pathological conditions are the result of similar processes 
altered either b3" excessive production or by excessive destruction. Greatl3’’ 
increased production with onl3'^ slightl3’- increased peripheral destruction would 
result in leucocytosis with shift to the left of the neutrophils. Great peri- 
pheral destruction with onl3’' slightl3'^ increased formation in the marrow would 
manifest itself in leucopenia with nuclear shift to the left. Those infective 
states in wliich the total number of leucoc3des is normal could be explained 
by the assumption that the increased formation is balanced by the e.xcessive 
destruction ; in such a state there would obviousl3’- be well-marked nuclear 
shift. Arneth’s view, therefore, implies that eveiy increase in. the number 
of immature cells in the circulation must I’epresent an increased and trul3’' 
regenerative activity of the marrow ; this coneej^tion is doubtless often in 
conformity with the known facts, but cannot be accepted for every case. 
Examples of leucoc3dosis not associated Avith increased peripheral destruction 
are seen in moribund persons Avhere all t3'^pes of marroAv-cell are found in the 
circulation, in cases of metastatic tumours of the marrow, and in leukaemia. 
A blood i^icture Avith many immature neutrophils ma3'^ arise as a result of infec- 
tions Avhich partiall 3 ’' inhibit marroAv function, so that maturation of the imclei 
into the pol3TOorphous form is dela3’'ed ; in such a case man3^ band forms ma3^ 
appear in the blood, to the partial exclusion of segmented t3"pes. It might 
be supposed that such a state AA'as due to emigration of the ordinaiy immature 
neutrophilic cells ; but this aucav is contradicted b 3 ’^ examination of the marroAv 
itself, because there is great increase in the number of cells Avith band nuclei 
at the expense of all other sorts of neutrophilic cells, i.e., inhibition of nuclear 
metamorphosis has occurred at a stage earlier than that of real segmentation ; 
such a state might Avell be tei’med degeneratiA'e shift to the left. It has 
alread 3 '' been mentioned that normall 3 '^ the cells Avith lobulated nuclei are 
deriA^ed mainl 3 ' from pre-existing granular cells AA’ith round nuclei (myelo- 
C3des), and that oiiIa" a small jAercentage arises from the original ancestral form 
(the non-granular m 3 'eloblast), Avhich is much more actiA’e in embiyonic life 
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but is scanty in normal adult bone-marrow. Very long-continued infections 
are often associated with great increase in the number of myeloblasts in the 
marrow, with concomitant decrease of myelocytes. Leucoc\’tosis witli extreme 
degrees of shift to the left may be present in such cases ; it seems almost cer- 
tain that here the neutrophilic cell must be formed from its original ancestor, 
i.e., from a cell a stage earlier than that from which it normally arises. This 
fact may account for the predominance of band types in the blood, because 
the process of formation has started a definite stage earlier, and there has 
been insufficient time for the normal degree of maturity to be reached. 

The conception of leucoc^dosis must be a mixed one ; there is regenerative 
activity of the marrow, as is shown by the increase in the absolute number of 
neutrophils, but there is also in many cases e^•idence of degenerative change 
such as the presence of a number of immature cells greater than that normally 
present in the formative tissue. A leucoc\’tosis almost entirely dependent 
ujDon the activity of an injured marrow is therefore possible, and such a condi- 
tion is represented in Figs. 12 and 13, where at the end of life only immature 
cells were present in the blood. It is probable that in all cases there is a 
mixture of the two factors, viz., regeneration and degeneration. 

The preceding part of this paper has dealt with hrematolog}' from the 
most usual aspect, viz., the changes occurring in the peripheral blood ; but 
the key to such alterations is naturally to be found in the formative tissues, 
which are very cursorily dealt with in the second part of this communication. 
The structure of the bone-marrow will receive only passing attention here, 
because there is little new to write on the subject. Recent work on the finer 
histology of the hnnphatic tissues in general has done much to clarify our 
conceptions of the histogenesis of many pathological states, and therefore the 
greater part of the available space will be devoted to it. 

THE RETICULO-ENDOTHELIAL SYSTEM. ' 

It is neither possible nor desirable to review the literature of this subject 
in detail ; it has been done recently both by Aschoff and by Schittenhelm. 

It has akeady been mentioned that Aschoff and Kiyono claim to have 
shown that some at least of the monocj'tes are derivatives of a third cyto- 
poietic system. This reticulo-endothelial tissue is not admitted as the parent 
tissue of the monocj'te by all writers, but its existence cannot be questioned. 
In normal circumstances only certain well-defined groujis of cells in the body 
will stain with injected dyestuffs such as Indian ink — e.g.. the inter-follicular 
cells of the spleen, the Kupffer cells of the liver, etc. It is to the whole series 
of cells capable of taking up into tbeir ej'toplasm such dyestuffs that the name 
reticulo-endothelial system is applied. It is a striking fact that the particles 
of stain are found lying inside the so-called endothelial cells as well as in the 
adjacent reticular cells (reticular phagoe\"tcs). It is possible by special histo- 
logical methods to demonstrate that the fibres of these reticular cells reallv 
run through the substance of the 'endothelial' elements (Downev). With this 
method it is possible to see that the walls of the channels of Ivmphatic glands 
are lined partly by 'endothelial cells through which run fibrils, and partlv bv 
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Hodg}i'i))\<; disease is a condition with extraordinary histological changes, 
which have received a large number of explanations, and to-day it is popular 
to regard it as being a ' lymphogranulomatosis ’, i.e., a disease m which the 
essential pathological change is one affecting hmiphatic tissue proper. It is 
clear that there are very many histologieal differences between such obvious 
proliferations of hmijihatic tissue as Ij-niphatic leukaemia and Hodgkin’s 
disease. It is much easier to mistake a lu’perplastic hmiphatic gland from 
the ^^cinity of a focus of chronic irritation for one from a case of hmiph- 
adenoma than to confuse the latter with hmiphatic leukaemia. Fig. 16 shows 
hyperplasia of the 'endothelium’ of a hmiphatie gland, and it is easy to 
understand how further prolifera- 


tion of this tissue would obliterate 
all the normal arrangement of the 
organ. The figure also shows how 
diffuse is the arrangement of retic- 
ulo-endothelial tissue in hmiphatie 
tissues ; this is made out only with 
difiiculty in normal glands. 

It is difficult in a normal gland 
to realize how uddespread is the 
reticulo-endothelial tissue, but in 
the present specimen it is clear that 
endothelial cells are diffusely dis- 
tributed throughout the Ijmiphatic 
tissue. This diffuse cell system is 
here regarded as being the mor- 
phological basis of the lesion of 






. ii— 


lymphadenonia. The specimen was 
taken from a gland in the vicinity 
of a chronic gastric ulcer. 


Fig, 10. — Diffuse ’ endotheliosis ’ of lymphatic 
gland. (X 450.) 


Histological examination of the lesions of Hodgkin's disease shows the 
presence of a great \-ariety of cells, most of which bear little or no resemblance 
to the cellular constituents of normal glands, just as the arrangement is much 
less orderly than in health. Complicated explanations of these histological 
changes have often been suggested, but many objections have been found to 
them all. The very salutary clinical habit of avoiding multiple diagnoses 
whenever possible has been too much neglected in most of the explanations 
of the histogenesis of lymphadenonia. It has been supposed that all sorts 
ol tissues were proliferating at the same time. viz., endothelium, hmiphoci'tes. 
connective tissue, and even some unknowm cells which give rise to the giant 
cells so typieal of the disease. Sueh a series of explanations is deplorable when 
the malady is regarded as being an infective one, but when it is classified if-ith 
the neoplasms it is untenable. It has already been pointed out that the bone- 
marrow normally produces a great variety of cells, but when called upon for 
an unusually great effort in the production of anv one tv[ie its activity in 
giving rise to the others is much decreased. If a single section of normal 
bone-marrow were examined, it would be impossible even to guess at the 
close inter-relationships of the cells there seen. These faets make it obidous 
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that the great variety of cells seen in tymphadenomatous lesions is no good 
reason for presuming that thej’- are not derived from a common ancestor. 
Such a monophyletic view as to the origin of the lesion presents one distinct 
difhculty in that a proliferation of reticulo-endothelium would not account 
for the lymphatic hyperplasia seen in the early stages. 

It is probable that the increase of lymphocytes is due to the irritation 
of the proliferating reticulo-endothelium which fills all the interstices of the 
tissue ; but it is not impossible that the lymphocjde itself is a dei’ivative of 
this diffuse system of cells. If lymphadenoma be regarded as a disease 
affecting the reticulo-endothelial s3^stem, one is immediately presented with an 
e.vplanation immlving only one tissue, which is so widelj'^ diffused throughout 
the affected organs that it is onlj'' rational to expect normal structures to be 
distorted and e^’en obliterated very early. The late stages of the lesion show 
disappearance of manj'’ of the cells and replacement by an almost non-cellular 
tissue, ivhich can onl}'' be I’eticulum ; it is quite certainly not ordinary fibrous 
tissue. One is still left to find an explanation of the giant cells, which are so 
characteristic a feature of the lesions. A suggestion as to their genesis can 
be found bj'' comparison with other maladies known to affect essentially the 
reticulo-endothelial system. Brill and Mandlebaum have been able to show 
that the large cells in the spleen and other tissues in cases of Gaucher’s disease 
belong to the reticulo-endothelial system, and this is a lesion in which giant 
cells are quite common. It is even more important to realize that giant cells 
closely resembling those occurring in tymphadenoma are occasionally seen in 
glands subjected to chronic irritation, so that there can be little doubt that 
the ljunphadenoma cell is yet another manifestation of the activitj’’ of retic- 
ular tissue. In brief, the lesion of lymphadenoma can be regarded as one 
affecting the reticulo-endothelial tissue, and it is possible to distinguish three 
more or less distinct phases of the process : ( 1 ) Proliferation of the reticulum 
throughout the affected gland with consequent distortion of its normal 
arrangement, excess of Ij^mphocytes and of ‘endothelial’ cells; (2) Proli- 
feration of reticulum with production of ‘endothelial’ cells and an increased 
amount of fibrillar tissue, but with' reduction in the number of ]3’'mphocjdes ; 
( 3 ) Proliferation of reticulum with production of large numbers of fibrils and 
of ver3'^ few cells. 

The possibilit3^ of dividing the process into 2>hases is 2wt surprising when 
it is realized that manifestations of an3^ one phase 0133'^ occur in other condi- 
tions, although the whole series is necessary for the diagnosis of tymjrh- 
adenoma. A large production of ‘endothelial’ cells is not uncommon in 
tuberculosis (Pig- 17 ), and sometimes in other chi’onic infections ; the so- 
called chronic irritati'^^e h3q3erplasia of 13’^mphatic glands is the most obvious 
example of this t3'^pe. In this lesion there is ample e^udence that, when the 
parent tissue is performing one function to excess, its other activities are 
curtailed ; e.g., in such chronic h3qjei7jlasia there is defective l3TOphty3do- 
poiesis and practicall3'’ no reticulosis but excess of endotheliosis. The mixture 
of processes in Hodgkin’s disease must therefore be apparent rather than real, 
i.e., the ^m•iety of cell t3'’pes and the reticulum are not produced b}’' the 
parent tissue at the same time, but represent successive changes. Figs. 18 , 
19 , 20 show various stages and featui’es of the lesion. 



BIPOE.TANCE OF HiEMATOLOGT IN SUEGEEY 29 


I have previously-' suggested this idea of Hodgkin’s disease as a retieulo- 
endotheliosis, and the view has been attacked by Sir H. D. Rolleston on the 
ground that, if the idea was correct, there should always be involvement of 
the Ivupffer cells of liver and sjileen. >Iy contention is that the Kupffer 
cells are always affected when the spleen and liver are involved in the disease, 
but I do not suggest that lymphadenoma is a malady always affecting all the 
reticulo-endothelium of the body. The upholders of the view that Hodgkin's 
disease is a lymphogranulomatosis are not expected to be able to demonstrate 
that all the lymphatic tissue of the body is affected at the same time in every 
instance. 

Other maladies have also been investigated from the point of view of the 
reticulo-endothelial system. Gaucher's disease is now usually admitted as 
being a lesion of this tissue, but it 


is interesting to understand how 
tliis view has been reached. Some 
of the conceptions as to the nature 
of the large cells tjiDical of tlie dis- 
ease are simply of historical interest, 
e.g., the teaching of Gaucher that 
the cells were epithelial — a \-iew 
whieh was also shared by Picou and 
Ramond. Colher described the 
charaeteristic elements as being 
‘ endothelioid ’ ; Cornil noted that 
the cells resembled those seen in 
In-jierplasia of hnnphatic glands, 
and called attention to the fine con- 
nective-tissue framework, which he 
regarded as being the result of 
reticular overgrowth. Bovaird was 



even nearer than Cornil to a con- 
ception of the reticulo-endothelial 
character of the affected tissue, in 
that he described large alveoli 
separated from one another by 
thin lines of connective tissue from 


Fig. 17. — Tuberculosis in lymphatic gland. 
In the centre of the field is a giant cell, around 
which is much lamellated. non-cellular * fibrous* 
tissue. Here, as in lymphadenoma, the repara- 
tive tissue seems to be reticular rather than 
fibroblastic in origin. The extremely close rela- 
tionship of the reticular fibres to the scanty 
epithelioid cells is obvious in the lower part of 
the picture, ( X 750.) 


which nucleated cells projected. 

Brill, ^landlebaum. and Libman describe the essential ehange as one affecting 
the endothelial lining of the pulp spaces, or more properly ‘venous capillaries', 
of the spleen. Schlagenhaufer took the position that the reticulum was 
the affected tissue, and that the large cells were not endothelium, but were 
swollen reticular elements. Brill. Handlebarmi. and Libman. in a later 


communication, state that the affected organs “ show the presence of large 
cells with small nuclei and a peculiar hyaline cytoplasm, which arise from 
the endothelium or normal reticulum ”. ^landlebaum and Downey come ^•ery 
near to the view that Gaucher's disease is a special form of lesion affecting 
reticulo-endothelium in saying “ that the characteristic cells of Gaucher's 
disease arc derived from the reticular apparatus of the lia?matopoietic system. 
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but the possibility of aii a'dditional origin from the endothelium of the 
venous sinuses in the spleen cannot be denied 

It is now clear tliat it has never been possible to make sharp distinction 



Fig, 18. — Lympliadenoma in lymphatic gland. The complete disorganization of the 
normal arrangement of the gland tissue is immediately obvious, ns is furthermore its parUal 
replacement by polj'morphio cells. The only tissue so widely and completely permeating 
the lymphatic tissue as to be able to produce such disarrangement is that belonging to the 
reticuloendothelial system. (X 130.) 



Fig. 19. — Lympliadenoma in lymphatic 
gland, showing the presence of a variety of 
cell types at a much more advanced stage 
of the lesion than that shown in Fig. 18. 



Fig. 20. — Lympliadenoma in lymphatic 
gland. The characters of the ‘ lympliadenoma 
cell' are hero seen, and the diffuse deposition 
of non-cellular reticulum is also obvious. 


between the reticulum and the endothelium of hannatopoietic tissue, and in 
the light of more recent ideas as to their relationships it is obvious that this 
depends upon the interchangeability of the two structures. Fig. 14 shotvs 
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the tjqjical appearances from a case of Gaucher s disease. The usually slight 
involvement of the JIalpighian bodies doubtless depends upon the small 
amount of reticulum normally present in this region. 

It is convenient here to deseribe some of the peculiarities of the intra- 
splenie eirculation. because tliis is 
of interest in relation to the retic- 
rdo-endothelial system as veil as 
to the eausation of the site of 
metastases in this organ. Fig. 21 
shovs the course of the vessels in 
the spleen, as determined both by 
serial section of the injected organ, 
and by tracing out the course of 
the blood-channels in congested 
specimens. It vill be ob\-ious from 
the diagram that any one red or 
white corpuscle can pursue one of 
two courses, viz., either through 
the continuous channel to emerge 
through the venule, or through the short channels in the substance of the 
Malpighian body to enter the meshes of the pulp, from which it will be 

gatliered up into the ^'enous chan- 
nels unless it is first engulfed by 
the ‘endothelial’ cells lining the 
pulp spaces. The factors governing 
the number of corpuscles following 
each course are quite unknown, 
but size might well be supposed 
to be of importance : there is no 
doubt that red corjiuscles of ab- 
normal dimensions are destroyed 
in tbe spleen in such diseases as 
pernicious anjemia and aclioluric 
family jaundice, i.e.. they must 
pass out of tlie main blood-stream 
into tbe pulp spaces. Other cellular 
elements of unusual size might 
also be e.vpected to lodge in pulp 
spaces, and Fig. 22 shows a small 
mass of epithelial cells derived 
from a carcinoma of the liver 
lodged in a pulp space at the 
edge of a Malpigliian body. Tlie 
rarity of metastases in the s]>leen 
is ])robably due to the large size of most neoplastic masses preventiiifr them 
from entering the pulp via the Malpighian channels ; the propulsive action 
of the contractions of the organ may also facilitate onward passage of the 
tumoiir-cclls. 



Fig. 22. — Metastases of liver-cell carcinoma 
in the spleen. Small collections of tnmonr-cells 
are lying m incomplete channels at the edge of 
a Malpighian body, nhich is the site at which 
tliey are to be ex]XK‘ted. (Photograph from a 
specimen kindlv civen bv Dr, D. Cappell, of 
Glasgow.) (\‘l3ri.) 



Fig. 21. — Diagram of the course of intrasplenic 
blood-vessels. 
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It is. perhaiDs doubtful whether" the peculiar maladj^ known as BantVs 
disease should be considered at this point, but its great surgical interest, and 
the possibility that it is related to the diseases just discussed, entitles it to 
some description. There is really no validity for the view that this malady 
has no separate existence, but is simply a hotch-potch of misunderstood 
splenomegalies ; there can be but little doubt that Banti’s idea that this is 
primarily a splenic lesion is a correct one, i.e., that the disease is a sort of 
‘ hypersi^lenism It must be recollected that anasmia is one of the charac- 
teristic features of the disease, 
although no haemotysin has ever 
been demonsti’ated ; the blood de- 
struction must therefore be a cel- 
lular rather than a humoral one. 
It is also important to note that 
‘ fibrosis ’ (Big. 28 ) is the last 
stage of the histological lesion in 
the spleen, i.e., it is quite probable 
that. this is a ‘reticulosis’. 

G3^e and Purdj’- ha^-e shown 
that colloidal silica is a j^oisonous 
substance. They demonstrated that 
it was 230 ssible to cause alterations 
of the Kupffer cells of the liver 
with suitable dosage of this sub- 
stance ; repair of this lesion was 
b}'^ fibrosis, with development of a 
tjqjical multilobular cirrhosis of 
the li^'er. Another form of cirrhosis 
also is known to be associated with injury of the Kupffer cells, viz., hsemo- 
chronratosis (bronzed diabetes). It would seem possible to correlate the 
reticulo-endotheliosis of the spleen with the multilobular cirrhosis of the liver, 
which is so characteristic of the late stages of Banti’s disease in the light of 
these obserr’^ations. Whether the appearance of proliferation of the reticulum 
in the liver in this maladj'’ depends upon transference of cells from the spleen 
to the liver, or whether upon the action of some noxa with greater alfinitj'’ 
for splenic than for hepatic reticulum, cannot be determined. It is clear 
that the earlj'^ stages represent involvement of the splenic reticulum alone, 
whereas the late stages, which ai'e less susceptible of cure b}”^ splenfjctom}^ 
differ in being a comparativelj’' generalized disease of the reticulo-endothelial 
S3^stem. 



Fig. 23. — Spleen in Banti’s disease. It is 
clearlj' seen that tlie so-called fibrosis of tliis 
disease is not cellular in character, (x 3C0.) 


METASTASES IN THE HAEMATOPOIETIC TISSUES. 

Dejiosits of malignant tumours in the spleen hai’e alread3’^ been discussed. 
There can be but little purpose in a description of metastaseS in tymphatic 
glands, because their genesis has been worked out so ver3’^ completel3^ b}' 
Sampson Handle 3 \ It is here onl3'' necessary to refer to deposits of malignant 
tumours in the bone-marrow. 
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A summary of the evidence that such deposits reacli the marrow via the 
blood-stream is all that is necessary here, because a detailed review of the 
available facts has been given elsewhere (Piney-^’ 

Deposits of malignant timiours in the long bones occur first near the 
upper ends, particularly in the femora and humeri, but much more rarely 
in the distal bones of the limbs. This site of election is supposed by Handley 
to result from permeation of hunphatics running centrifugally in tendinous 
and muscular attachments. If this view were correct, it should be usual to 
find that a tumour had eroded into the osseous tissue from without ; but 
this is indeed a rarity. Almost invariably one obseiu'es that metastatic 
tumours occur inside the medullary cavity, often without any sign of even 
the slightest erosion of adjacent bone. It might, therefore, be supposed that 



Fic;. — Mcta.-stosis in the bone-marrow of the femur, 

the lymphatics of bone had been permeated by tumour-eells whieh so reached 
the bone-marrow and tlien spread on in that tissue. This idea is incompatible 
with the frequently demonstrated absenee of lym])hatie eliannels from the 
marrow^s ; deposits via tlie lymphatic channels could at the furthest reach 
the inner surface of the eonqjaet bone. 

Tlierc is one very obvious difference between tlie contents of the 
medullary canal in the upper and the lower parts of tlie proximal Ion" 
bones, viz., tlie former is eomjioscd of cellular marrow, while the latter is 
purely fatty in the adult. It seems certain that emboli could more easilv 
be caught in the eomiilcx blood-channels of the red marrow than in the 
sinqilc capillaries and arterioles of the fat. It is possible, in some cases of 
VOL. XIV.— so. 53. 3 
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metastasis in tlie mari'OM’, to demonstrate that the tumour-celis lie inside 
blood-vessels {Fig. 24). 

The ])resence of a growing- mass in the hematopoietic marroiv leads to 
definite changes in the morphological composition of the blood. 21-22 The 
condition is of great interest, because its occurrence shows hmv difficult it 
may sometimes be to differentiate between leuktemia, an intense myeloid 
reaction, and metastatic carcinoma of marrow from the blood picture alone. 
The whole of the marrow is disturbed, so that the blood shows e^ddence of 
disorderljr emigration of immature red corpuscles and cells. It must be 
realized that many nucleated red cells and immature leucocytes may appear 
in the blood in such conditions without there being any aiiffimia to account 
for the change, although it is more usual to see some reduction both of red 
corpuscles and of haemoglobin. 

One case will illustrate the points quite clearly, but not all the cases show 
a high colour index as did this one. The clinical diagnosis of this case was 
pernicious anaemia, and the blood showed : — 

Red corpuscles, 3,000,000 I Colour index, 1-3 

Haemoglobin, 80 per cent , I 

The condition was therefore compatible with a diagnosis of pernicious 
anaemia if oul}'- the state of the red corpuscles was considered. 

Leucocytes, 13,500. 

This is a much higher number than is ever seen in uncomplicated 
pernicious amemia. 

The differential examination of stained films showed : — 


Neutrophils, 00 per cent, of which 0 per 
cent were myelocytes, 8 per cent -n-ere 
young forms, 20 per cent were band 
forms, and 20 per cent were mature 
polymorphonuclears 


Eosinophils, 1 per cent 
Basophils, nil 
Lymphocytes, 19 per cent 
Monocytes, 15 per cent 
Myeloblasts, 5 per cent 


While counting 1000 leucocj'tes, 507 nucleated red cells were seen. 

There is thus in this case an exti'eme degree of shift to the left of the 
neutrophils, so that even myeloblasts have apjieared in the circulation. The 
gross changes in the distribution of the leucocytes and the verj'- large number 
of nucleated red cells made it obvious that the diagnosis of jiernicious anaemia 
should be changed for a tentative one of secondary deposits in bone-marrow-. 
At autopsy, a primary grow-th w-as found in the stomach, and metastases w-ere 
found in the i-ertebral column and in the upper ends of both humeri and 
both femora, i.e., in the usual sites. It is particularly important to correlate 
the clinical findings w-ith the lu-ematological ones in these cases, because a 
similar ‘leuktemoid’ blood picture may occur as a result of widespread septic 
infection of the medullary cavity, as is shown by the following case of a 
compound comminuted fracture, ivhich was infected with both aerobic and 
anaerobic bacteria : — 


Leucocytes. 05,000 

Neutrophils, 81 per cent, of wliich 3 per 
cent were myelocytes, 29 per cent were 
young forms. 13 per cent band forms, j 
and 30 per cent mature polj-morpho- | 
nuclears 1 


Eosinophils, 1 per cent 
Basophils, nil 
Lymphocytes, 5 per cent 
Jlonocvtes, 1 per cent 
Myeloblasts, 12 per cent 
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While counting 1000 leucocytes, 100 normoblasts -were seen. It must be 
realized that the chance of development of such a leuktemoid blood picture 
as a result of infection of the marrow is limited by the comparatively small 
areas containing red marrow in the adult. 
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SPONTANEOUS DISLOCATION OF THE HIP.* 

By. R. WATSON JONES, Liveupool. 

Spontaneous dislocation of tlie hip-joint, having a frequency undoubtedly 
greater than that of traumatic dislocation, and producing equally crippling 
results, has received far less attention than the latter condition. This stud}^ 
was based on a series of 5908 patients, of whom 27 were treated for spontan- 
eous dislocation of the hip (i.e., all non-traumatic acquired dislocations), the 
incidence therefore being 1-219. In the same series there were onty 2 eases 
of traumatie dislocation — an incidence of roughlj’^ 1-3000 ; so that whether 
spontaneous dislocation is to be regarded as rare or not, it is undoubtedlj'^ 
less rare than traumatic dislocation. 

The cases include dislocations resulting from paralyses, both upper and 
lower neuron lesions, and from infections and degenerations of the hi]3-joint, 
of various types. One has pi-eferred to class these cases together under the 
heading of ‘spontaneous dislocation’, avoiding the use of the term ‘patho- 
logical dislocation’, because one believes that the pathology of the condition 
is essentially the same whether it be due to paralysis or infection. The cases 
may be classified as follows : — 

Tabic I. — Classification of Cases. 

Dislocation from Muscular Paralysis : — 

Anterior poliomyelitis 
Spastic paraplegia 


Dislocation from Acute Arthritis : — 

Smith’s septic arthritis 
Pneumococcal arthritis 
Arthritis of exanthemata 
Pj'<cmic arthritis 
Arthritis of doubtful origin 
Acute tuberculous arthritis 

Dislocation from Chronic Arthritis 

Sublnxation from Chronic Arthritis : — 

Tuberculous arthritis 
Osteo-arthritis 
Hemophilia 

27 

Reference is also made to maity others of this series of patients in whom 
similar diseases had not resulted in dislocation, in order therebj^ to establish 
more definitelj^ the factors responsible for the condition. 


C cases 
J case 


. . 3 cases 

..3 „ 

Q 

. . .. ,, 

. . 1 case 

. . 3 cases 

o 

” — 14 

. . none 


2 cases 
. . 3 „ 

. . 1 ease 


Paper read at a meeting of the Liverpool Medical Institution, January, 1926, 
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PATHOLOGY. 

It is taught that tlivee factors combine to maintain the stability of 
joints — the shape of the bone-ends, the resistance of intra- and extra-articular 
ligaments, and the action of the surrounding muscles. But of these there is 
no doubt that muscular action is of primary importance. The shoulder-joint 
is stable in spite of its lax capsule, and in spite of the fact that the bone-ends 
are shaped for mobility and not stability. The crucial ligaments of the knee- 
joint are strong, yet they readily stretch and allow of subluxation when the 
quadricei^s is paralysed and the hamstrings persist ; or. conversely, they 
may stretch and allow of the production of genu recurvatum when the ham- 
strings are paralysed and the quadriceps is unopposed. 

Similarly, in the hip-joint, although the shape of the bones is of the 
enarthrodial type, and although the capsular ligament is strong, the action 
of the muscles surrounding the joint is of supreme importance in the main- 
tenance of its stability. It is one’s endeavour to show that the pathological 
changes resulting in spontaneous dislocation are essentially muscular derange- 
ments, and not lesions of bone or ligament. In the first two groups of cases— 
the paralytic dislocations — this is obvious, the only lesion being a muscular 
paralysis. In those cases of dislocation following arthritis, although there 
may be bone destruction as well as disturbance of muscular balance, such 
bone destruction is not the essential factor in the displacement, and dislocation 
can occur without it, providing that the typical muscular derangement exists. 

ANTERIOR POLIOMYELITIS. 

An investigation of the six cases due to infantile paralysis shows that 
in all of them there is a fairly sevei’e flexion-adduction contracture. The 
extensor of the hijj (gluteus maximus) is always paralysed, and most of the 
abductors are paralysed (gluteus medius and minimus, tensor fascia: femoris, 
and sartorius). The strong adductor muscles, and the equally strong ilio- 
psoas, are therefore unopposed, and by their unrestricted tonic activity pull 
the thigh into the flexed-adducted position, which is afterwards maintained 
by the adajitivc muscle shortening which occurs. Brief notes of the cases 
arc quoted, to siq:port these facts. 

Case 1 {Fig. 25). M. L., female, age S. Spine and both lower limbs affected. 
Paralytic scoliosis. Left loicer lintb : Paralysis of adductors and gluteus maximus ; 
flexion contracture 70" ; abduction contracture G0= ; hip normal. Right laiver 
limb : Paralysis of glutei, tensor fascia; femoris, and sartorius ; adductors and psoas 
active ; flexion contracture 70" ; adduction contracture 40= ; dorsal dislocation hip. 

Case 2.— F. R.. female, age 21. Both lower limbs affected. Flail below hips. 
Right loivcr limb : Paralysis of adductors and paresis of psoas ; abduction contrac- 
ture ,30 : hip normal. Left loiecr limb : Glutei paralvsed : psoas and adductors 
intact ; flexion contracture 00= : adduction contracture 30= : hip dislocated dorsally. 

Case 3.— F. H.. male, age S. Right foot and left lower limb affected. Glutei 
pamlyscd, abductors paralysed (except sartorius) ; adductors fair power : iliopsoas 
intact ; flexion contracture 70= ; adduction contracture 20= : dorsal dislocation 
hip — easily reducible but unstable. 

Case 4.— I. .V.. female, age S. Both lower limbs affected. Risht loicer limb -. 
cakness of glutei with slight flexion contracture. Left loicer limb : Paralysis of all 
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glutei and of tensor fasciae femoris ; flexion contracture 80° ; adduction contracture 
30° ; dorsal dislocation left hip. 

Case 5.— F. M., male, age 13. Right lower limb affected, and left lower limb 
slightly. Bight loxvcr limb : Abductors and extensors of hip paralysed ; flexors and 
adductors intact ; flexion contracture 70° ; adduction contracture 30° ; dorsal 
dislocation hip. 

Case 6. — H. J., male, age 23. Right abdomen and right lower lower limb affected. 
Gluteus maximus paralysed ; other glutei weak ; adductors weak ; iliopsoas intact ; 
flexion contracture 60° ; adduction contracture slight ; hip subluxated but not 
completely dislocated. 



Fig. 25. — Diagram representing 
the existing theory of the mechanism 
of paralytic dislocation. It is assumed 
that a force (A), acting in the direc- 
tion of the arrow, is assisted by n 
‘ bowstring’, the contracted flexors (B), 
a fulcrum (F), and the long lever of 
the femur (L). It is shown in the 
text that such a force is non-existent, 
and that flexion contracture alone 
does not cause dislocation. 


The existing h375othesis of tlie mechanism of paralytic dislocation^^- is 
based on the assumption that the gluteus maximus is alone paralysed and 
the flexor muscles are shortened. The attachment of the contracted flexors 
is regarded as a fulcrum and the length of the femur as a lever, so that force 


Fig. 2G . — Case 1. 
Paralytic dislocation 
of right hip due to 
infantile paralysis. 
Pelvic tilting is mask- 
ing flexion-adduction 
deformity on the 
right, and flexion- 
abduction deformity 
on the left. The roof 
of the right acetabu- 
lum IS well formed. 



applied to the knee displaces the femoral head backwards out of the acetabulum 
(Fig. 25). A history of such force, however, is never elicited, and, moreo^er, 
flexion contracture in itself does not result in paralytic dislocation. ^ ^ 

Fig. 26 is instructive on this point, where both hips are flexed to /O . 
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On the left this is assoeiatecl ■with an abduction contraeture and the hip is 
not dislocated ; on the right the flexion contracture is associated with an 
adduction contracture and the hijD is dislocated. The insufficiency of flexion 
in itself is shown in the following summary of all the cases of flaccid paralysis 
of the hip muscles in this series. The distribution of the parah'sis in polio- 
myelitis is so capricious that a classification thus would be far too un'wieldy. 
They are therefore classified according to the resulting deformity only. 

Tabic II. — Classification* of 157 cases of Flaccid P.ar^vlysis of the Hip 
Muscles, according to the Deformity Produced. 

Cases 


Pure flexion . . . . . . . . . . .34 

Flexion-abduction . . . . . . . . 20 

Flexion-adduction . . . . . . . . 10 

Adduction only . . . . . . . . . . 10 

-Abduction only . . . . . . . . . . 10 

Xo contracture — 

1. Flail hip .. .. .. .. ..28 

2. All weak, but none paralysed . . . . . . 11 

3. Only flexors paralysed . . . . . . S 

4. Muscles paralysed, but deformity prevented . . 17 


A flexion deformity ivas therefore present in 73 cases. Adduction was 
associated with fle.xion in 19 cases, and in only 9 of these was the deformity 
severe. Of these 9 cases there were 6 with parah'tic dislocation of the hip, 
and these tvere the only dislocated hips in the whole series of 157 cases. 

Arguing from this fairly extensive series, it would appear clear that an 
unopposed activity of the flexors and adductors of the hip is the cause of 
jiaralytic dislocation. The mechanical explanation of this is readily forth- 
coming. In this position the head of the femur is only partly covered by the 
postero-inferior rim of the acetabulum — its shallowest rim — so that there is 
very little bony obstacle to dislocation.* The greater part of the head is in 
contact ivith the capsular ligament, ivhich is also comparatively weak at this 
part (ischiocapsular filircs). Moreover, the capsule provides no greater resis- 
tance to muscular activity here than do the crucial ligaments in the knee-joint, 
as pointed out earlier. 

Fairbanks has reported a case of a practically flail hip in which there was 
reducible subluxation (though not complete dislocation). Remarking on the 
rarity of paralytic dislocation, he points out tliat, in the few cases he has seen, 
there has been abvays a paralysis of the abductors with active adductors, and 
can only suggest in this case an habitual postural adduction as the cause of the 
displacement. .Apart from the indisputable possibility of the subluxation 
being ‘prc-paralytic’. tlie paralysis and the subluxation may not have been 
directly related as cause and effect. It is within reason that the flail 
cliaractcr of the hip was simply a condition predisposing to a displacement 
due to a comparatively mild and forgotten trauma. 

Ehnslic^ believes that if complete ])aral\*tic dislocation occurs at all it is 
a most rare condition, the more common malady being subluxation. This 


* This fact may be foiilinm-il by articulatinir the diy* bones. If the femur is flexed 
to SO or OO-, an adduetion of 30* is suflieient to send the bead of tlie bone WiVinj over the 
posterior atx'tabular rim. 
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condition of subluxation is the first stage of all paralytic displacements, and, 
if the case is seen and treated at this stage, it is true it never goes any further. 

However, in a subluxated hip there is nothing to prevent 
"tT complete disloeation exeept the capsule, and if the case 
is neglected, this, as I have already shown, will stretch 
' f and allow complete dislocation to occur. The question, 

therefore, as to whether a paralytic displacement is a 
subluxation or a luxation is, I believe, mainlj^ a question 
as to whether treatment is adopted earlj^ or late, and 
’’ the results of this investigation show that, in the past 

■ at least, complete dislocation has been the more frequent 
complication. The distribution of the paralysis may 
H also effect the completeness of the dislocation. Flexion 
alone may produce subluxation similar to the temporary 
subluxation which frequently occurs during manipulation 
of the hips under amesthesia when they are fully flexed. 
Howe^’er, as in Case 6, the displacement never becomes 
comjjlete unless the flexion deformity is associated with 
overaction of the adductors. 


SPASTIC PARAPLEGIA. 

S p Js t’i o” ^paraplegia! Although dislocation of the hip in infantile paralysis 

flex*oTcontrao°ur^ on undoubtedly rare (1-1000 orthopiedic cases in this 

both sides, with adduo- sci'ics), the similar dislocation in spastic paraplegia is 
si°en onthe^tn? of e^^en greater rarity (1-6000). 


Case 7. — (Figs. 27, 28) 

P. P., female, age 12. Para- L_ 
Ij^sis first notieed when 9 
months old. Spastieity both 
lower and upper limbs. Knee- 
jerks -| — ankle and patellar 
clonus, Babinsk}^ - extensor 
response, plastic tonus -f- + , 
anarthria, mentality fair, severe 
flexion-adduction .spasm and 
contracture of both hips. 

When first seen in the out- 
patient department, left hip 
dislocated dorsally, right hip 
normal. When admitted to 
wards this year, right hip also 
dislocated. 

There is therefore no 
doubt as to the cause of 



the dislocation. The right 
hip was shown clinically 
and radiographicallj^ to be 


Fig. 28 — Skiagram of case sliown in Fig. 27. Dislo- 
cation of left hipT Six months later the right hip was 
also dislocated. Both were successfully reduced by mam- 
pulation. 


stable and not displaced, 

and six months later, without accident or disease, the same hip is dislocated. 
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Since the deformity of the hip in spastic paraplegia is again one of flexion and 
adduction, the mechanism of the luxation is strictly comparable '^^•ith that 
already discussed under poliomyelitis. However, in eontrast with the fre- 
quency of flexion deformity of the hip in poliomyelitis, due to the very common 
paralysis of the glutei, flexor spasm is rarely severe in spastie paralysis, and 
this accounts for the relative rarity of paralvtie disloeation in the latter con- 
dition. Endless cases could be quoted to show that adduetion spasm without 
fle.xor spasm is insufficient to dislocate the hip. ^loreover. as in infantile 
paralysis, the converse is true — flexion unassociated with adduction does not 
cause spontaneous dislocation. 

I have been unable to find in the literature any record of a similar case, 
but ^Ir. Elmslie has kindly supplied me with the notes of an unpublished ease 
of spontaneous dislocation due to infantile spastie hemiplegia. The hip was 
known to be normal at birth in this child, and, as in the case just recorded, 
there was. in addition to the usual adduction 
deformity, a very se^■ere flexion spasm and ’ 1 

contracture.* / ‘ 


ACUTE INFECTIVE ' ARTHRITIS. 

That acute infection of the hip is the most 
])rolific source of true sjiontaneous dislocation 
is apparent from the classification above. 12 of 
the 27 cases being of this nature. Dislocation 
may complicate any acute arthritis of the hip. 
whatever the cause of the arthritis may be. 
Cases arc recorded of dislocation in streptococ- 
cal.® pneumococcal.' influenzal.®-® scarlatinal.® 
and tuberculous arthritis,*" as in the cases 
recorded here. It is also said frequently to 
occur in the arthritis of txqihoid fever, although 
there were no such cases in this series.** *®’ *® 

There can be no doubt that, in this type 
of dislocation, destruction of the head of the 
femur and of the acetabulum may be a very 
definite predisposing cause. Choyce** empha- 
sizes the over-distention of the joint which 
may occur, with resulting laxity of ligaments. 
In a virulent destructive arthritis the joint 
may be so thoroughly disorganized that dis- 
location is inevitable, and this explains the 
acute infections. Such types of dislocation 
where the usual shape of the hones is almost 




\ 


Fig. 29. — Co?c 17. Di.?location 
of left hip following acute arthritic, 
with marked destruction of fetnoral 
head and of acetabulum. During 
convalescence from the arthritis the 
child had an attack of infantile 
paralysis, which, by affectin" the 
glutei, resulted in flexion and slight 
adduction contracture. Either con- 
dition alone was capable of dislo- 
cating the joint. 

frequency of the condition in 
are seen in Figs.. 29 and 30. 
unrecognizable. Yet. on the 


• SiiKf writins llie aliovc notes. 1 have seen another c;isc of displacement of the liip 
due to spastic diplegia in a man of •-'g. In thi- t-i^e tlierc was a marked adduction contme- 

tUK- hut very little llexion eontr.ieture. and the hip was only suhluxated, not completely 
ili'.loeatixl. This ease strongly supports the suggestion that adduction in itself cannot caU'C 
complete displaivment. 
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other hand, dislocation nia}^ occur in infective arthritis witli in-actically no 

destruction of the head or acetabulum {Fig. 
31). Moreover, dislocation may complicate 
non-suppurative arthritis of the hip.® 

Lamy,i® in reporting two cases following 
pneumocococcal arthritis of the hip, points to 
the complete absence of acetabular deformit)'. 
He makes the somewhat improbable suggestion 
that the roof of the acetabulum is ‘softened’ 
though not destroyed, so that it cannot support 
the femoral head. The interesting point, how- 
ever, is that in both cases the dislocation 
occurred quite suddenl}’’ during the acute phase, 
when there was marked flexion and adduction 
spasm. In all the eases I ha-^'e examined the 
dislocation has occurred veiy rajridlj^ in the 
second or third week, when the infection is at 
its height and the muscle sjjasm greatest. There 
has always been a flexion-adduction deformity. 

It is clear, therefore, that in all these cases, 
whatever the predisposing causes ma}’^ be, the 
exciting cause of the luxation is muscular action, 
deranged as a result of muscle spasm and muscle 
atrophy being unequally distributed in different muscle groups. Arthritis 
of the hip, if untreated, almost inevitabl}’^ 
results in flexion and adduction deformity, 
and it is this position which is most favourable 
for dislocation of the joint- — the position which 
we ha'^^e already found to be producti^’e of 
paralytic dislocation. 

CHHONIC INFECTIONS, ETC. 

The last groujj of cases, including the 
less acute infections of the hip, shows that 
in this type of joint affection, although in- 
complete displacement or subluxation is not 
uncommon, true dislocation is very rare. 

Complete dislocation does occur occasionally 
in arthritis deformans,^® and of course in 
Charcot’s arthropath)^,^^ but in chronic ar-thri- 
tis as a whole it is notably rare. This fact 
supports the view that muscular action is the 
most important factor in the dislocations of 
acute infective arthritis. There may be an 
equally severe destruction of bone in both 
types of case, and i^resumabU also the capsule 
may be infiltrated and softened to a similar 

degree ; but the muscle spasm is undoubtedly greater in the acute case. 



Fig. .si . — Case 11. Dislocation of 
twenty-five years’ standing due to 
acute artliritis. Xote absence of bone 
destruction; the small femoral bead is 
a result of non-development in accord- 
ance with Wolff’s law. 'riie patient 
complained of severe pain over the 
great trochanter, which prevented her 
lying on that side. 



Fig. 30 . — Case 13. Dislocation 
of the right hip following pneumo- 
coocal arthritis. The hip was very 
stable, and resisted all efforts at 
manipulative reduction. 
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Tliis suggested limitation of complete disloeation to the acute type of 
arthritis is -well illustrated by the displaeements of the hip due to tubereulous 
disease. Two of these were of a virulent and fulminating type, and the dislo- 
cation was complete. The other two cases were of 
the more slowlj’^ progressing type, and, although 
there was considerable bone destruction, tire femur 
was only subluxated. These 4 cases were from a 
total of 91 tuberculous hips, the incidence of com- 
plete dislocation being therefore 1-45. In a total 
of almost 3000 cases of tuberculous disease of 
joints treated at the Institute Rizzoli, A'acchelli 
reports 750 cases of hip disease,^® with one dislo- 
cation in every 27 cases. Although some of these 
were central or intrapelvic dislocations, the fre- 
quency of posterior displacement in his cases is 
remarkable. In one’s own experience the condition 
which arises more frequently is that of ‘wandering 
acetabulum’ — a condition to be distinguished from 
true dislocation — which ultimateh' terminates in 
ankylosis with a stable hip. 

In osteo-arthritis there is a further factor 
concerned which renders the joint less liable to 
dislocation. Unlike the almost purely destructive process of tuberculous 
infection, tlie simultaneous formative bone activity results in ‘ lipping’ and 
osteophj-te formation, which undoubtedly assist in the stabilization of the 

joint {Fig. 32). This, together 
with the absence of marked 
muscle spasm, makes disloca- 
tion a much less common com- 
))Iication than subluxation. 
From a total of 6.3 cases of 
osteo-arthritis of the hip there 
were, in this series, 3 sublu.xa- 
tions and no dislocations. Max 
Page has recorded the details 
of 34 cases of osteo-arthritis of 
the hip. and one finds amongst 
them none with dislocation, 
but 2 with subluxation.'® 

The case of hemophilic dis- 
ease of the hips was a puzzling 
yet a highly instructive one. 
The existence of hemophilia 
was beyond question, but the 
condition was complicated bv 
the ju'cscncc of tuberciilous glands in the neck, which on one occasion 
underwent caseation and abscess formation requiring aspiration. Certain 
features, however, suggest that the true diagnosis was hemojfiulic disease. 



Fu:. -Ucs'f 27. Hti'nuijiliilic of 

njzht. n\tho\iuh tLvre i-* privcticrtUy iio 
Lone tie^tniction. Left ln]>. tii 'jpito «if Lone ilc'*triietton, 
not tli<plneeti, l)ec*aiHo it w exton.Ied nml -lichtly 
nlxhictoi!. 



Fig. 32. — Case 25. Subliisa- 
tion due to osteo*arthritis. 
Complete dislocation is pre- 
vented by the locking of osteo- 
phytes. 
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Case 27 (Fig.pS).- — F. W., male, age 4. Complained of limping on left leg "vyhen 
age 2. On examination hips flexed and adducted. All movements painful and 
limited. IMuscle spasm — |-. Treated yvitli weight-extension, and later left hip 
in plaster (the extension strapping caused excoriation of the .skin, which bled 
persistently). Twelve months later, child still walking with flexion deformity and 
lordosis. Still flexion spasm and slight adduction spasm of both hips. Some days 
can stand, other days too painful (? fresh liaemorrhage). Again on extensions. 
Three months later, non-fluetuating lump over left hip (? abscess or hrematoma) ; 
disappeared in ten days. 

Whether tlie true' diagnosis is Iiaemophilic or tubereulous disease, the 
instructive point is that subluxation has occurred on the right — the side with 
the least bone destruction, but the side on which muscle spasm has been least 
controlled. On the left most of the femoral head is destroyed, but the limb 
is fulty extended and slightly abducted, and no displacement has taken place. 

CLINICAL SIGNS AND DIAGNOSIS. 

It will be readil)^ ai^preciated from the pathologj^ as alreadj'^ discussed 
that spontaneous dislocation is almost invariably posterior, the head of the 
femur riding upwards on the dorsum ilii.* The clinical signs are as a rule 
clearlj^ those of a backward dislocation. The existence of real shortening, 
raising of the great trochanter, ‘hollowing’ of Scarpa’s triangle, broadening 
of the pei'ineum, telescopic instability, and Trendelenburg’s sign, make a clear 
picture when associated with the diagnostic sign of paljration of the head of 
the femur on the dorsum of the ilium Avhen the thigh is rotated. 

Occasionally, however, the signs are modified. In long-standing cases 
ivhen suppuration has occurred there is considerable ‘scarring’ and fibrous- 
tissue formation round the head, which increases the stability of the limb and 
minimizes the telescopic movement possible. In some cases there is bone 
proliferation and osteophyte formation (see Fig. 30), or the formation of a 
pseudarthrosis and ‘false acetabulum’, which make the limb quite stable. 

There is a point of importance in the diagnosis of paralytic dislocation. 
It must be realized that where the glutei are paraij'sed and atrophied it is 
possible to feel through them the normal head of the femur rotating in the 
acetabulum, if the limb is flexed and the thigh rotated. I ha^'e at various 
times seen four cases diagnosed as paralytic dislocation where the X rays 
showed no displacement, and feel sure that this accounted for the error. I 
have, moreoA’er, made the same mistake mj'self in a boy with a flexion con- 
tracture, and have subsequently realized and confirmed the source of error. 
Further support is given to the mistaken diagnosis by the considerable shorten- 
ing which may^ occur in the j^aralysed limb as a result of atrophy and failure 
of development. Moreover, in cases where the hij) abductors are paralysed 
Trendelenbux'g’s sign ma}^ obviously be present, whether the hip is dislocated 
or not — the abductors of the hip being more important than the opposite 
abdominal muscles in producing pelvic tilting. 


* The notes are on record-" of one of Hilton's patients, in vlionn following bilateral 
hip dise.asc, there was a posterior dislocation on one side and an anterior (obturator) dislo- 
cation on tile other. Since the case occurred in Hilton’s practice in .Tuly, t8(U, thirty years 
before Ront^en’s discovery, there was no radiological confirmation of the clinical findings. 
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DIFFERENTIAL DIAGNOSIS. 

It is of considerable importanee, from the point of view of treatment, 
to distinguish spontaneous from congenital dis- 
location. Occasionally a child with a congenital 
hip dislocation suffers subsequently from an 
attack of poliomyelitis. The residual pai'alysis 
may be of the tjqDe which would cause para- 
lytie dislocation, and the late diagnosis is 
difficult. 

Fig. Si is the photograph of a child ad- 
mitted as a case of ‘parahdic disloeation due 
to spastic paraplegia’. The diagnosis appears 
correct ; the hip is obviously dislocated, and 
the paraplegia is se^’ere. Xe\'ertheless the skia- 
gram {Fig. S3) shows the appearanees t\qjical 
of eongenital dislocation, and the spastic para- 
lysis is therefore a mere coincidence. 

A boy of 13 years was examined, suffering 
from progressi\'e muscular dystrophy, with 
severe wasting of the glutei, a flexion contrac- 
ture of the hips, and a dislocation on the right, 
ihe dislocation, however, was not secondary to piegia with dislocation of right hip. 
the mvopathv. Init was congenital in origin. thought to be paralytic m origin 

• ‘ ® ^ (note prominence of head oi femur). 




Fu;. 35. — Skiasrain of <*a<o in Fi'j. 3-1. In •^pito of 

the iinpo^^ihility of <ociinni; a cotni ■skiagram m tlii< ca'^. it 
can 1 h' •iot'n that the rtml tif tlie aceta!>uhun is doticient. ami 
the shaix' of tlie liead of the fenmr siijz'je^ts t!int the disloca- 
tion IS consromtal. not paralytic. 


Again, suppuration 
may occur in the region 
of eongenitally dislocated 
hips, and the appearances 
are those of disloeation 
due to suppurative arthri- 
tis — the ■ pseudarthroses 
flottantes' of the French. 
I was fortunate in seeing 
a very excellent example 
of this in a child of 4. 
Twelve months jireviously 
abscesses had been opened 
in the groin and buttock, 
and during convalescence 
it was discovered that 
the hip was dislocated. 
Naturally the diagnosis 
made was dislocation 
secondary to acute ar- 
thritis of the hi]). Yet 
one could not wish to 


sec a skiagram more tyj)ical of congenital dislocation than that shown in 
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Fig. 36, pro^•ing that the suppuration was a secondary occurrence and not 
the cause of the dislocation. The history in these cases is as a rule confusing 

and unreliable, and the dia- 



‘ Fig. 3G, — Typical congenital dislocation of right hip. 
Owing to suppuration in the region of the hip, a dia- 
gnosis of spontaneous or ' pathological ’ dislocation 
was made. 


gnosis often rests with the 
radiogram. The small defoi’med 
and displaced epiphysis of the 
head of the femur typical of 
congenital dislocation is never 
seen in my experience in the 
spontaneous displacement. The 
head may be destroyed in dis- 
location due to arthritis, and 
in accordance with Wolff’s law 
it ma}’’ undergo atroph}'^ in long- 
standing paral 3 ’’tic dislocation ; 
but it ne\'er presents the t 3 "pical 
appearance seen in congenital 
dislocation (cf. Figs. 29, 31, 36). 
The roof of the acetabulum, 
moreover, is normall 3 ’' developed 


in spontaneous dislocations. 

Finally, difficulty may arise in cases of spontaneous fracture of the neck 
of the femur. Osteomyelitis of the femoral neck, with spontaneous fracture, 



ma 3 ^ in later 3 "ears present all the 
clinical signs of dislocation due to 
infective arthritis. The ‘ pseudo-dis- 
location’ due to complete atropln'- of 
the neck of the femur in severe cases 


Fig. 3S. — Same cnse ns shown 'm Fig. 
7, but ten years Inter. Tlie neck of the 
emur hns been completely nbsorbed, the 
lead is sequestrated in the ncetabulum, nnd 
lie shaft is riding tip on the dorsum of y'® 
[him. Cliiiicnlly, Uie condition resembled 
islocation of the hip. 


of infantile coxa vara {Figs. 37 and 

3S) can usually be distinguished from spontaneous 

and of course the radiological diagnosis is final. 


dislocation b 3 i the 


history. 
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PREVENTIVE TREATMENT. 

A discussion of the treatment of the dislocations under consideration 
is beset with difficult}'. Not only are the underlying pathological changes 
at variance, but the clinical features of incbvidual cases may differ so 
completely that each is a problem in itself. Yet, amongst the multitude 
of possible manifestations, one feature is outstanding in that it is common 
to all : the limb must have been flexed and adducted before the joint 
could have been dislocated. It follows that, however variable the corrective 
treatment may be, the principle of prevention is in all cases identical. It 
is, moreover, the infinitely more valuable preventive treatment that requires 
emphasis. 

Provided that there is a clear understanding of the mechanism of 
the displacement, spontaneous dislocation need never oecur in an age 
when the establishment of orthopaedic clinics is ensuring earlier and more 
continuous treatment. I believe that spontaneous dislocation is rarely in- 
evitable, and that in the great majority of cases it is an entirely preventable 
complication. 

Having established the fact that the cause of spontaneous dislocation is 
a derangement of the normal muscular balance with the production of a 
fle.xion-adduction deformity, it is clear that the prevention of dislocation 
resolves itself into the prevention or early correction of that deformiU", with 
a re-establishment of the muscular balance. In parah'tic cases the over- 
activity of unopposed muscles must be limited by retentive apparatus, pre- 
ceded. if the conditions demand it, by muscle slide or tenotomy. In spastic 
paralysis the fle.xor and adductor muscle groups are over-active as a result 
of the loss of the cerebral inhibitory control over the spinal centres. The 
power of such muscles must by operative measures be reduced ; and. as far 
as possible, by physiotherapeutic measures, the power of their antagonists 
increased. 

In cases of acute arthritis it is essential that the reflex muscle spasm 
of the flexors and adductors be prevented from producing a contracture of 
the hip. The limb must therefore be immobilized in the fully e.xtended 
and slightly abducted position throughout the acute phase of the infection, 
existing deformity being previously corrected by traction in the line of the 
deformity. 

In those eases of acute arthritis in which the head of the femur and the 
roof of the acetabulum are completely destroyed, simple correction of fle.xion 
and adduction spasm will obviously be insuflicicnt to prevent dislocation. 
Since the bony elements of the joint have disappeared, the femur may ride 
U]) on tlic ilium with the limb in any |)osition. and the essential element of 
the treatment is continuous and uninterrupted traction. In all other cases, 
where tlicrc is still a roof to the acetabulum, provided the roof is made use 
of by maintaining extension and abduction of the limb, dislocation in its 
ordinary form cannot occur. 

Unfortunately, however, that Utopian state in which there is no treat- 
ment apart from jirojiliylaxis is yet unrealized, and. whatever the future mnv 
iiold. tlie demand for corrective measures still exists. 
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CORRECTIVE TREATMENT AND RESULTS. 

GENERAL CONSIDERATIONS. 

If further c\'ideuce Avere required to enipiiasize tJie importance of pre- 
vention, a consideration of the results of corrective treatment supplies it. 
The uniformly unsatisfactory results can be readily appreciated when one 
reflects that the dislocation of the hip is not the only, nor in man}^ eases the 
worst, element of the disability. Poliomyelitis affects essentially the peri- 
jrheral muscles, so that cases in which the hip muscles are involved have almost 
invariably a further inr-ob’ement of the more peripheral muscles of the limb, 
and the addition of a flail limb to a dislocation of the hip obAuousty increases 
the difficulty of treatment and the gravity of the prognosis. In spastic 
paralysis there is an even greater obstacle to recor^eiy in the muscular inco- 
ordination which exists. Even the dislocations of arthritis of the hip maj'^ be 
complicated by severe bone destruction. In formulating a course of treat- 
ment such associated disabilities must receiA'e careful consideration. In all 
cases the}'^ rvill modify treatment, and in some may indicate the futility of an}”^ 
attempt to improve the patient’s condition. 

Four general criteria on rvhich operatir-e indications are based and results 
estimated ma)" be enumerated in the following order: (1) Painlessness; 
(2) Stability ; (3) Mobilit}' ; (4) Limp. Painlessness and stability are the 
primary objects at which to aim, at the expense if necessary of mobility. The 
fact that mobility of the hip-joint, though useful, is not essentia], has been 
amply demonstrated by the results of arthrodesis for r^arious conditions. A 
patient with a fixed and stable hip rvalks Avith much less limp than one AA-ith 
a mobile but unstable joint. The complete elimination of limping from the 
gait is the last consideration, and one Avhich in my experience is rarely if CA^er 
attained in spoirtaneous dislocations. 

ANTERIOR POLIOMYELITIS. 

The ideal treatment of paralytic dislocation is reconstruction of the joint 
by manipulatiA^e reduction of the displacement, foIloAved by immobilization 
in a stable position. 

Manipulative Reduction. — Reduction of paralytic dislocation is seldom 
difficult, and ma)'’ succeed scA^eral }mars after the displacement has occurred 
(see Case 3), although, las in congenital dislocations, the prognosis becomes 
progressively Averse as the child groAA’s older. The particular method of 
reduction Avhich is faAmured matters little, proAuded that the excessiA^ely 
forcible manipulations originally practised are armided. Preliminary stretch- 
ing or tenotomy of the shortened adductors may be essential, but complete 
correction of the flexion-adduction deformity should not be attempted before 
reduction of the dislocation. Such tight structures may be of considerable 
assistance in the reduction, and, moreoA^er, it is clearly useless to correct 
flexion deformity and subsequently to immobilize the hip in the Lorenz 
position. 

The position adopted for immobilization after reduction is important. 
Frcque 2 Atfy the Lorenz position of 90° flexion Avith 90° abduction is utilized, 
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and certainly such a degree of abduction ensures stability and precludes all 
possibility of posterior re-dislocation (see p. 39). Flexion of this degree, 
liowever, cannot be other than harmful to the already oA'erstretched and 
paralysed gluteal muscles, and favours a further contracture of the structures 
below the anterior superior iliac spine. If such a position is used at all, it 
must not be maintained for more than a few weeks. By gradually bringing 
the position of the hip down to one of pure abduction, the contracted flexor 
muscles and anterior capsule of the hip may be sufficiently stretched without 
demanding open methods. In many cases, however, open division of the 
contracted structures, or a muscle slide as described bj' Soutter,^^ is required 
to correct the flexion deformity. 

The duration of plastic fixation necessary to stabilize a congenital dislo- 
cation is generally estimated at S to 12 months ; but fixation for such long 
periods is only reqrnred because the roof of the acetabulum is undeveloped 
and deficient. In parali^dic dislocations where the shape of the bones is 
normal few cases require fixation for a greater period than 3 to 6 months. 

The only complication liable to occur in manipulations of this type is 
fracture of the neck of the femur. The close association of muscular action 
with the development of bone is well recognized ; and in a hmb affected by 
extensi^•e paralysis, atrophic changes and failure of development occur in 
the bones to the same degree as in the musculature. Fractures of the femur 
are therefore more liable to comjjlicate the reduction of a paralytic than that 
of a congenital dislocation. 

In the apjjlication of the plaster the increased susceptibility of a paralysed 
limb to pressure sores must be borne in mind, and tlie greatest cai’e taken to 
ensure an adequate and evenly distributed padding beneath the g^qisum. 

Reefing the Capsule.— The procedure of ‘reefing’ or ‘double-breasting’ 
the posterior part of the capside of the joint, as an addition to the above 
treatment, has been recommended by Sir Robert Jones and by Ashhurst.-® 
.\lthough such a procedure may jjossibly augment the stability of the joint, 
it cannot supplant the necessity for the prevention of unbalanced muscular 
action, for, as has been insisted, contractile muscle is stronger than elastic 
ligament. All patients must be supjilied with instruments : for although 
the dislocation is reduced, the glutei are still paralysed and there is still a 
tendency to the production of a flexion-adduction contracture. 

Muscle Transplantation. — Theoretically, the correet treatment after 
reduction is an effort to siqjplemcnt the jjower of the weakened glutei by 
transplanted muscles.-® T. Lcgg has suggested reinforcement of a weakened 
gluteus medius by tlic tensor fasciic femoris. and Lange has endeavoured to 
replace a jiaralysed gluteus maximus by the lower fibres of the erector spinaj, 
and to utilize the vastus externus in cases of paralysis of the gluteus medius. 
Like most other transplantations in the lower limb, these operations, though 
feasible in theory, are of little ]}ractical value. 

Arthrodesis of the Hip. — In young children arthrodesis of tlie hip is 
unsatisfactory, because it is almost impossible to secure a firm bony ankylosis. 
IVhcn the eartilaginous head of the femur becomes comj)letelv ossified, the 
operation is feasible, and in certain cases constitutes sound practice. .\n 
absolutely stable and jiainlcss hip results, and the apparatus required to 
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enable tlie patient to walk is niueh simplified. Tlie contra-indications of the 
operation are, however, -s^ery definite. Unless the muscles of tlie other hip 
and of the abdomen are strong, there is inability to swing the pelvis, and 
walking is imjjossible. In a case of this type not included in this series an 
arthrodesis had failed to enable tire patient to walk, and the arthrodesed hip 
had subsequently to be excised in order that the patient might sit in comfort. 
Moreo’s^er, a flail-knee on tlie same side militates against the success of the 
procedure. Since in these cases the paralysis is usually widespread, the 
operation is only occasional!}^ indicated. 

Palliative Measures.^ — In certain old-standing cases none of the above 
procedures ma}'^ be possible, and only palliative measures can be adopted. All 
reconstructir'e efforts may be abandoned and an attempt made to improve 
the patient’s condition by the simple provision of a surgical boot with walking 
instruments, by simple tenotomy, or by the jierforniance of an osteotomy to 
correct the line of weight-bearing ; as an alternative the Lorenz bifurcation 
operation may be performed. Such methods of treatment are discussed more 
fully in a subsequent paragrajih. 

Records of Cases : Series I. 

Treatment and Itesults in Lower Neuron Parabjtic Dislocations. 

Case 3. — F. H., age 8. anterior poliomyelitis, six years’ history. 

Clinical Features. — Right : talipes eqiiinovalgiis. Left : talipes calcaneo- 
valgus, slight genu recurvatiim, hip flexed and adducted. Dislocation 
on left (sec p. 37). 

Tre.vt.ment. — Manipulative reduction. Plaster in Lorenz position (2 months). 
Re-plaster in abduction (5 months). Walking instruments. 

Result. — Hip stable, mobile, and painless. No re-dislocation (10 years). 
IValks fairly well. 

Case 4. — I. A., age 8, anterior poliomyelitis, four years’ history. 

Clinical Features. — Right : slight coxa flexa. Left ; talipes valgus, genu 
flexum, hip flexed and adducted. Dislocation on left (sec p. 37). 

Treatment. — Open division of hamstrings and of tight struetiires below 
anterior superior spine on left. Instruments. 

Result. — Hip unstable. Becoming worse. To have arthrodesis. 

Case 5 . — F. M., age 13, anterior poliomyelitis, eleven years’ history. 

Clinical Features. — Left : paresis of most of limb, especially of quadriceps. 
Right : talipes varus, tliigh muscles weak, hip flexed, adducted, dislocated 
(see p. 38). 

Treatment. — Walking instruments only. 

Result. — Hip rather unstable, but can walk with instruments (fair). 

Case 6. — H. J., age 23, anterior poliomyelitis over twenty years ago. 

Clinical Features. — Right : all muscles weak, coxa flexa, no adduction oi 
hip, subluxation only. Paresis right abdominal muscles (see p. 38). 

Treatjient. — Nil operative. Massage, exercises, and re-education. 

Result. — Subluxation not becoming worse. Walk improving. 

Case 1. — M. L., age 8, anterior poliomyelitis five years ago. -d- i + 

Clinical Features. — Left : genu flexum, hip flexed and abducted. Kiglit ; 
genu flexum, hip flexed, adducted, dislocated. Kj'phoscoliosis (see p. 37, and 
Pig. 23). 

Treatjient. — Tenotomy flexors of thigh. Extension. Instruments. 

Result. — Dislocation unreduced. Condition little improved. 
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Case 2. — F. R., age 21, anterior poliomyelitis twelve years ago. 

Clinical Features. — Right : hip abducted, flail below hip. Left : hip 
flexed, adducted, dislocated, flail below hip, extreme scoliosis (see p. .S7). 
TruiVT-Ment. — N o treatment would succeed in making patient walk. 

Result. — Unrelieved. 


SPASTIC PARAPLEGIA. 

The treatment of cases of spastic paraplegia of such severity as to be 
associated with joint dislocation is technically of the greatest interest. Yet 
after months of treatment, involving countless anassthetics and an heroic 
display of orthopredic armoury, the results are disappointing to the last 
degree. In most cases the disappointment lies not in the failure to effect 
reduction, but in the fact that muscular inco-ordination is so complete that 
the jiatients never learn to walk. 

In this tjiie of case reduction of the dislocation must invariably be 
preceded by an obturator neurectomy and possibly adductor tenotomy. At 
a later date, operative correction of flexion contracture may be required. 
Otherwise the treatment of the dislocation itself differs in no respect from 
that already discussed under the previous heading. The essential element 
in the treatment of the case as a clinical entity is the post-operative re-educa- 
tion ; it is here where the greatest skill, patience, and untiring energj' is 
rcqidred. and where failure is most likely to occur. 

Records of C.\ses : Series II. 

Trealmcal and licsulls in Upper Xeuron Paralytic Dislocations. 

Case 7. — P. P., age 12. Little's disease. 

Clinic.\l Fe.\tures. — Severe spastic diplegia (see p. 40, and Pigs. 27 and 28). 
Has never stood or walked. Both hips dislocated. 

Tre.vt.uent. — Obturator neurectomy, tenotomy of flexors (except psoas), 
manipulative reduction of dislocation. Plaster immobilization in Lorenz 
position six months. (Both sides were treated thus on separate occasions.) 
Xcck of left femur fractured during reduction. .Also sciatic Stoffel and 
lengthening of peronci (right and left), tendon transplantations left forearm, 
manipulation of back, and plaster bed. 

Result. — Mentality definitely improved. Hips stable and painless, deformities 
corrected. Patient never learned to stand or walk. 

Case 29. — P. T., age 14, I.ittle's disease. 

Clinical Features. — Severe spastic paraplegia, with congenital dislocation 
right hip (sec Figs. 34 and 3.5). Has never stood or walked. 

Trilvt.uext. — Obturator neurectomy, adductor tenotomy, and Soutter's muscle 
slide (right and left). .Arthrotomy, right hip, attempted open reduction 
(unsuccessful because of deficient acetabulum). .Also sciatic StofTel. open 
lengthening tendo .Achillis (right and left). Instruments and surgical boot. 
Re-education in UTilking. 

Result. — Mentality undoubtedly improved. Hip uiLstablc, 4 in. shortening 
(right). Can stand vrith instruments and a pair of crutches. Cannot wallu 

(X.B. — This case, though not a true paraivtic dislocation, is included here for 
comparative puqioscs.) 


ACUTE ARTHRITIS. 

Seventy years ago, in Charity Ward of Guy's Hospital. .Tohn Hilton was 
jiraelising manipulative rcdiietion of disloeation of the hip in the ‘scrofulous 
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patient’, followed by ‘meelianical and physiological rest’.^o To this day this 
is the method of election in early cases of arthritic dislocation. 

Manipulative Reduction.^s— If the case is seen while the suppurative 
process is still active, traction should be applied to prevent further displace- 
ment, abscesses drained, and general treatment instituted. At a later date 
formal reduction may be attempted, and at this stage of the disease will 
usually be successful. If the case is first seen some months or years after the 
dislocation, manipulati^^e reduction may still be attempted, preceded, if 
necessaiy, by traction for some Aveeks. Successful results are more rare in 
such cases, because the upper end of the shaft of the femur is usuallj^ bound 
up in inflammatory fibrous tissue ; reduction may be quite impossible, and 
other lines of treatment must be adopted as considered beloAv. 

The duration of fixation Avill usuallj’^ be greater than that required in 
paralytic displacements, for in many cases the roof of the acetabulum is 
destro3red. It is possible that the bone-grafting operation for reconstruction 
of the upper acetabular lip,^^ adAmcated bj'^ Fairbank in some congenital dislo- 
cations, maj' be of A^alue in this t3'pe of case. It Avas not performed in an3'^ 
of the cases reAucAved beloAv. 

Tavo serious complications are prone to occur in reductions of this t 3 ^pe. 
In recent acute cases attempted manipulative reduction during the acute 
phase of the infection may be folloAved b3’’ P3’^semia or general miliar3’^ tuber- 
culosis, according to the nature of the arthritis. At least one case of this 
t3q3e, Avith fatal termination, is on record in the literature. In later cases 
there is little danger of lighting up a quiescent infection ; but forcible 
attempts at reduction are A^eiy liable to be folloAved by fracture of the neck 
of the femur. This complication did not arise in an 3 ’^ of the cases in this 
series, but has been reported b 3 '^ other Avriters.^ Atrophic changes in the 
bones from both infection and disuse, and considerable resistance from the 
dense masses of fibrous tissue Avhich surround the head of the femur, combine 
to facilitate the complication. 

Non-reduction of the Dislocation. — It is a recognized fact that maiy-^ 
peoijle Avith congenital dislocations of the hip pass through life Avithout cA^er 
seeking adAUce or treatment, and I recollect a patient of 48 Avho attended 
hospital for the first time in her life, Avith a congenital dislocation. If it is 
possible to secure moderate^ good function from an unreduced congenital 
dislocation, it is still more reasonable to assume that non-reduction of a 
jjathological dislocation may be associated AA'ith A^er3'^ little disabilit3^ The 
relatiA^e stabilit 3 '^ of dislocations resulting from acute arthritis has alread 3 '^ 
receiA^ed comment, and it is true that some patients secure a fairly stable, 
painless, and reasonabty mobile ‘joint’ AA'ithout an 3 '^ ojjeratiA'e interference. 
While tills is true of a certain proportion, man3^ patients sooner or later 
either limp badl3q complain of pain, or find that Avalking is difficult. Such 
disabilities, hoAvcA'er, are usually not due to instabilit3' — not due to the fact 
that tlie femur is not articulating Avith the acetabulum — but to one or more 
of the folloAving conditions ; ( 1 ) Real shortening, or apparent shortening 

from adduction deformit3'^, causing limp ; ( 2 ) Incorrect line of Aveight-bearing 
causing pain and limp : (o) fixed adduction defonnit3% (b) displacement of 

the bearing surface of the femur behind the line of Aveiglit-bearing ; ( 3 ) 
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Compensatory lordosis or scoliosis causing jDain in the back ; (4) Prominence 
of the great trochanter with local tenderness : (5) Rarely — instability causing 
‘Trendelenburg limp’. 

These considerations form the basis on which rational ti-eatment is for- 
mulated. Where shortening exists alone, simple correction of this by altera- 
tions to the boots may be all that is required. Adduction deformity may be 
corrected by tenotomy of the adductors and manipulation, or more usually 
demands a simple osteotomy of the upper end of the femur. Where the 
incorrect line of weight-bearing is due to backward displacement of the 
bearing surface of the femur, the Lorenz bifurcation operation is indicated. 
Lordosis due to backward displacement of the femur, and ‘Trendelenburg 
limp’ with instability, are also indications for a bifurcation osteotomy. 
Tenderness over a prominent great troclianter was clearly demonstrated in 
one case, and was cured by correction of the adduction deformity. 

Simple Osteotomy. — For conditions of this nature a wedge osteotomy is 
sometimes recommended,^- though most cases are satisfactorily corrected by 
a simple trans- or subtroclianteric linear osteotomy. Wlien there is eonsider- 
able flexion deformity, a transtrochanteric osteotomy is preferable to a 
lower one. 

Lorenz Bifurcation Osteotomy. — In this procedure an oblique osteotomy 
correcting deformit}' is combined with implantation of the lower fragment 
in the empty acetabulum, in the endeavour to secure a normal line of weight- 
bearing and to improve stability.^® 

.•Although this was performed in only one of the cases noted below, there 
is no doubt that it has a very definite place in the treatment of spontaneous 
as well as of congenital dislocations. 


Records of Cases : Series III. 

Treatment and Results in Cases of Disloeation from Acute Arthritis. 

Case 12. — P. B., age 1 year and 3 months. 

Clinical Fe.\tures. — Pneumonia when 7 montlis old ; few weeks later, hip 
painful. Pathological dislocation. 

Tre.\tment. — .Abscesses incised and drained. Hip immobilized. Dislocation 
reduced 1 month later. Plaster in abduction (G months). Cork in boot. 
Resui.t. — Hip stable and painless. Movements veiy- limited. Walkinii well. 

Case 0. — D. S.. age 1 year and 4 months. 

Clinical Feati res. — Septic arthritis right hip when C weeks old. Pathological 
dislocation. 

Treatment. — .Vbsccsscs had been incised and drained and hip immobilized. 

Dislocation reduced (G months later). Cork in boot. 

Resvlt. — Hip stable and seldom painful. Walks fairly M-ell. 

Case S. — G. IL. age 2. 

Clinical Features. — Septic arthritis right hip nhen 3 montlis old. Hip 
dislocated. 

Tnr.ATMENT.Maniinilative reduction. Plaster in Lorenz position (S months). 
Rr.suLT. Stable jiainlcss hip. Walks M'ell. 

Case 20.- C. B.. age 5. 

Clinical Feature-s. —Tuberculous liip. onset eighteen months previoaslv. 
Hip recently dislocated. 
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Treatjient. — Manipulative reduction. Plaster in abduction. Cork in boot. 

Result. — Fibrous ankjdosis in good position. AYalks well, only a slight limp. 

Case 13. — V. B., age C. 

Clinical Fe.itures. — Pneumococcal arthritis four years previously. Hip 
dislocated. Severe flexion and adduction {see Fig. 30). 

Treatment. — Three attempts at manipulative reduction failed. 

Result. — Hip quite stable and almost painless. Walks with very bad limp 
(flexion deformity and shortening). To have a transtrochanteric osteotomy. 

Case 14. — H. D., age G. 

Clinical Features. — Pj'.'cmic arthritis three years ago. Right hip ankylosed 
in flexion. Left hip luxated. 

Treatment. — Transtrochanteric osteotomy on right. No operative treatment 
on left. Cork in left boot. 

Result. — Can walk two or three hours without pain. Both hips stable. Left 
hip movable. No deformity. 

Case 17. — A. G., age 10. 

Clinical Features. — Acute arthritis of hip three years ago. Poliomyelitis 
during convalescence. Talipes calcaneo-cavo-valgus. Slight genu valgum and 
flexum. Hip flexed, adducted, dislocated (see Fig. 29). 

TreaTiMent. — Transtrochanteric osteotomy correcting flexion and adduction. 
Cork in boot. Caliper. 

Result. — Still wearing caliper. Appears satisfactory. 

Case 16. — L. S., age 8. 

Clinical Features. — Acute arthritis two years ago. Dislocation. Hip tends 
to adduct on weight bearing. 

Treatment. — Linear osteotomy through trochanter. Abducted. Surgical boot. 

Result. — Hip not very stable. Is walking, but limps. 

Case 18. — D. S., age 15. 

Clinical Features. — Arthritis of doubtful origin five years ago. Dislocation. 
Hip flexed and stiff. 

Treatment. — Lorenz bifurcation osteotomy. Cork in boot. 

Result.- — Hip stable and practically painless. 

Case 19. — T. H., age 25. 

Clinical Features. — Old pathological dislocation since 5 years of age. False 
acetabulum. Quite stable but adducted. 

Treatment. — Tenotomy of adductors and manipulation into abduction. Sur- 
gical boot. 

Result. — Walks with limp. Hip is tending to adduct again, pelvis tilted. 

Case 21. — G. M., age 23. 

Clinical Features. — Tuberculous hip, onset when 7. Dislocated. No flexion, 
slight adduction deformity. Fair movement. 

TreatiMent. — Cork in boot, 4 in., to correct shortening. 

Result. — Satisfactory. Hip stable. Limps. 

Case 10. — P. H., age 7. 

Clinical Features. — Septic arthritis when 9 weeks old. Dislocation. No 
deformity. Shortening, 2i- in. 

Treat.ment. — Surgical boot. Cork, 2 in. heel, IJ in. tread. 

Result. — No pain, but hip unstable and ‘Trendelenburg limp'. 

Case 15. — 'S'Y. W., age 11. 

Clinical Features. — Arthritis five years ago. Dislocation. Shortening, 2 in. 
Poor acetabulum, head and neck of femur destroyed. 

Treatjient. — Cork in boot, 2 in. heel, 1 in. tread. 

Result. — Unsatisfactory. Hip mobile and lax, sometimes painful. IValks 
with limp. 
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Case 11. — C. D., age 29. 

Clin'ic^vl Fe.\tcres. — Acute arthritis in infancy. No deformity. Shortening, 
3 in. (see Fig. 31). 40° of flexion movement, practically no abduction 

movement. 

Trelvt.ment. — Has been treated by surgical boot for some years. 

Result. — Has valked well and without pain until recently. Recently move- 
ment of liip is painful, tenderness over great trochanter. 

CHRONIC ARTHRITIS. 

Little need be said of the treatment of the ineomplete displacements of 
chronic arthritis. Failing more radical measures, further displacement is 
pre^•ented by the methods outlined earlier. In many cases the treatment is 
that of the underlying lesion, unmodified by the fact that subluxation has 
occurred. In osteo-arthritis. for instance, ‘excision-artliroplasty ’ is per- 
formed in bilateral cases, arthrodesis in unilateral cases, and possibly in 
certain patients a pseudarthrosis below the hip. 

In the complete dislocations of Charcot's disease (of which there were 
no cases in this series), a u-eight-bearing appliance such as Thomas's walking 
caliper, or other form of stabilizing apparatus, is the best available method 
of treatment. 


Records or C.rsES : Series IV. 

Treatment and Results in Cases of Subluxation from Chronic Arthritis. 

Case 22. — .Age S. 

Clinic.^l Fe.vtures. — Tuberculous hip, onset six years ago. Subluxation. 
Tre.vt.mext. — -Recumbency, with traction in extension and abduction. Thomas's 
knee splint and jiattern. Thomas's caliper. Cork in boot, 11 in. 

Result. — Hip stable and painless. Xo tendency to displacement. Mobility — 
20° of flexion and extension. Walks with limp. 

Case 23. — G. S.. age 13. 

Clinic.\l Fe.vtures. — Old tuberculous hip with subluxation. 

Ti!E.\T.nENT. — Correction of shortening by 1 in. cork. 

Result.— N o tendency to further displacement. Walks well. 

Case 24. — G. B., age 52. 

ClixiC-^l Fe.\tures. — Osteo-arthritis — advanced on right, with subluxation. 
Tru\t.ment. — .Artlirodesis of hip. 

Result. — Hip stable, painless, and in good position. Walks ven.' well, very 
slight limp. Slightly awkward in sitting. 

Case 25. — L. W., age 55. 

Ci.iNic.M. Fr..\TUREs. — Bilateral osteo-arthritis. with subluxation on both sides 
(sec Fig. 32). 

Treatment. — To have excision when admitted to hospital. 

Case 20. — W., age 49. 

Clinical Fe.\turus. — I'nilateral osteo-arthritis. with subhixation. 

Tke.vt.men't. Pseudarthrosis (Robert .Jones's technique). 

Rr.suLT. -Hip painless, but flexion deformity is n-ell marked. Walks n-ith 
stick, linqis rather badly. Can sit in comfort. 

Case 2T. F. W.. age 4. 

Clinical Fe-ati re-s.-- Ha-moiihilie di-ease of hips (,vrr pp. py an,i Fjg.-33). 
Tre.atment. Recumbency, traction in extension and abduction. Plaster in 
abduction. 

Re_sit.t. — Can walk now. but both hips are flexed. 
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One feels tliat a review of the four preceding series of cases j'ampl}- 
justifies the suggestion already made, that the results of correcti^-e treatment 
are uniformly unsatisfactory. This applies particularly to the paralytic 
dislocations, where, apart from the dislocation itself, there is an extensively 
distributed muscular paral 5 ''sfs. In the arthritic dislocations it is clear that 
good results can only be expected in earl}’- cases where it is still possible to 
reduce the displacement. In late cases, where only palliative measures can 
be adopted, though the patients themselves are frequently satisfied, the 
results are far from ideal. On the other hand, in chronic arthritis, subluxa- 
tion does not as a rule materially affect the prognosis. 

SUMMARY. 

1. Spontaneous dislocation of the hip is due to a flexion-adduction 
deformity of the hip. Flexion alone or adduction alone ma}’- cause subluxa- 
tion, but cannot produce complete dislocation. 

2. Paralytic dislocation occurs usualljr in lower neuron lesions, when the 
extensors and abductors are paralysed, and the flexors and adductors unopposed. 

3. Paralytic dislocation may occur in upper neuron lesions if there is 
over-activity of the flexors as well as of the adductors. 

4. Spontaneous dislocation in infective arthritis of the hip is due to 
muscle spasm of the flexors and adductors with atrophy of the extensors, and 
is sometimes aided by bone destruction. 

5. Complete dislocation rarely occurs in chronic hip infections, because 
there is less muscle spasm. 

6. Spontaneous dislocation must be distinguished from congenital dislo- 
cation with secondar}'^ paral 3 ’-sis, myopathjq and infection. 

7. The condition can be prevented in both paralj'-sis and infection, by 
preventing flexion-adduction deformit}'^ and by restoring muscular balance. 

8. Though most cases can be impi’oved, corrective treatment as a whole 
is unsatisfactoiy, because in many cases the dislocation is associated Avith other 
irreparable damage. 

In conclusion, I Avould record my gratitude to the Honorary Surgeons of 
the Royal National Orthopaedic Hospital. Each of them has given me con- 
siderable assistance, and allowed me a free hand in the use of his cases I 
also wish to express my appreciation of the assistance of jMr. McMurray, of 
Lir’erpool, Avhose cases have also been utilized in the preparation of this paper. 
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MULTIPLE POLYPI OF THE COLON. 

By Sir W. I. de C. ^VHEELER, Dublin, 

Polyposis of the intestinal tract is not b5’' any means as rare as 'vvas formerly 
supposed. The relatii'e frequenej’^ of pol5'pi in the rectum is probabty more 
imaginar}'^ than real, for the ease of diagnosis in this situation is in sharp 
contrast to the difficulties encountered ivhen other portions of the alimentary 
canal are invaded. Difficulties, both in diagnosis and treatment, ivere encoun- 
tered in two recent cases of pol3qjosis of the colon which hai'e stimulated the 
desire to place them on record and to review some of the literature. In the 
first case the condition was not recognized either before or during the course 
of two operations, and j'^et the findings ivere so definite that, if a second similar 
case were encountered, recognition during operation in all probabilitj' would 
present little or no difficulty. 


CASE REPORTS. 

Case 1 . — Polyposis with Symptoms of Ulcerative Colitis. — In Maj", 
1924 , a girl, age 26 , was admitted to Mercer’s Hospital, with a histoiy 
of constipation, followed after the use of laxatives bj’' loose bloodstained 
motions which had persisted for two years. Stated brieflj'^ the s3'mptoms 
were those of ulcei-ative colitis. Palpation revealed tenderness oA’^er the 
right segment of the colon, and an elongated tumour could readity be felt. 
The temperature ranged from 99 ° to 102 °, running normal for two or three 
da3^s at a time. Loss of weight, amemia, p3wexia, and the presence of a 
tumour led to the clinical diagnosis of a malignant or tuberculous tumour of 
the corcum. The possibilit3'^ of actinom3'^cosis, colospasm, or a specific lesion 
was considered. No definite information was forthcoming from X-ray exam- 
ination ; the report stated that “ twenty-four hours after the barium meal 
the bowels had moved several times, and veiy little barium remained in the 
colon. Some was in the transverse and some was in the iielvic colon, but the 
relationship of the tumour to the bowel ivas not defined ”. 

First Operation. — After some preliminaiy treatment with arsenic and 
b3’' blood transfusions the abdomen was opened. 

The colon presented a quite unfamiliar appearance. From just above 
the cpccum (which was normal) to the junction of the descending with the 
pelvic colon, the walls ivere h3’^perajmic, and infiltrated to such an extent as 
to conve3^ the impression that 3113'' rough handling or angulation would break 
it in two. There were no adhesions. The ileum and pelvic colon were short- 
circuited, an appendicostom3^ was established, and, after removal of a small 
portion of the bowel ivall for examination, the abdomen was closed. 

The late Professor O’Sullivan reported that the specimen showed no signs 
of malignanc3% but seiitic inflammation of the mucous membrane was present. 
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I'ji.. '.\\K — of tl»‘? colon. Drawing mndo imnicdintcly after removal. 
The ca'cuin and lower portion of the jvMvjc colon were free from poK*pi, Tlie 
specimen weicluxl U». 
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After three weeks’ irrigation through tlie appendicostomy the patient 
was diseharged from hospital to the country, and told to report again in six 
months. 

On re-admission at the end of this period the tumour on the right side 
could still be felt. The X-raj'’ report was as follows ; — 

After six hours the cceeum rvas incompletely filled and found very irregular 
in outline. The bowels had moved several times, and only traces of barium were 
present in the ascending, transverse, and descending colon. A large, oval-shaped, 
barium-filled sac was shown lying obliquely in the pelvis, and more to the right than 
the left side. 

As this barium-filled sac was not present at the first X-ray examination, 
it was assumed that the barium collected at the line of the previous ileocolic 
anastomosis. For five months pain and diarrhoea had continued, but the 
haemorrhage which had been jeresent before operation had now ceased. 

Second Operation. — The abdomen was again 
opened. Neither the appeai’ance nor the feel of 
the colon had changed ; there was the same rigidity 
of the Avails from a level above the caecum to the 
IJehdc colon ; these tu’o portions were normal, and 
in striking contrast to the remainder of the boAvel. 
A long tube AA'as passed up the rectum and guided 
through the anastomosis betAveen the ileum and 
]ielAu‘c colon. The colon Avas remoA^ed from the 
ileocaecal junction to the line of anastomosis. The 
specimen Aveighed lb. (The Aveight of the average 
normal colon is approximately 1 lb.) When opened, 
myriads of pol3fpi Avere found studded OA’^er the 
mucous membrane Avithout interval from a line just 
aboA'e the caecum to the loAver portion of the pelvic 
colon (Fig. 39). 

On the third daj’’ after operation the patient 
became distended, the tube passed through the 
ileocolic anastomosis did not drain, and ominous 
black Ammiting supervened. LaA'age of the stomaeh 
and efforts to establish drainage Avcre unsuccessful, 
and the patient died. An autoiisj'' AA^as refused. 
The polj'pi on section Avere of the adenomatous type . 

Case 2.— Infantilism due to Polyposis of the 
Colon. — The second case AA'as seen in March, 1925. 
The patient Avas a girl, 16 j’ears of age, stunted 
and dAA'arf-like, but not emaciated. Since earl A' 
childhood she had suffered from diarrhoea and the 
passage of blood in the stools. Her height on 
admission to hospital Avas 4 ft. 5 in. and her Aveight 4 stone 13 lb. (The 
average normal height at this age is 5 ft. 1 in., Aveight 7 stone lb-) 
The breasts Avere undcA'eloped, and there AA'as an absence of axillaiy and pubic 
hair (Fig. 40). iSIentallj' she AA'as alert and normal. 



Fig. 40. — Infantilism in 
a girl, age 10, witli polyposis 
of the colon. 
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In the course of routine examination the differential blood-count u'as 
noteworthy OM'ing to the great increase of the eosinophils, which raised in 
tlie mind of the pathologist a suspicion of the presence of intestinal parasites. 

Tlie white blood-cells were as follows : pohmorphs 22, hTuphocjdes 59, 
large mononuclear cells 5, eosinophils 14 ; poikilocj'tosis marked ; no nucleated 
red cells. 

Infantilism has been defined as “ an anomaly of development characterized 
by the persistence of the moriihological characters of cliildhood in an indhddual 
who has reached or passed the age of puberty ” (Zundel). It is not surprising 
to find infantilism associated with poh-posis of 
the colon, but so far as can be ascertained this 
is the only case on record. 

Apart from the so-called idiopathic infan- 
tilism, and the infantilism due to general 
diseases such as syphilis and tuberculosis, and 
that form associated with the internal secretion 
of abnormal glands, chronic diarrhoea from 
various causes appears to be responsible for the 
condition in the majority of cases. 

Byrom BramwelB calls attention to infan- 
tilism of pancreatic origin in which diarrhoea 
is the prominent symptom, and it is interest- 
ing to note that such cases are cured by the 
administration of pancreatic extract. 

Jloorhead- re\-iews the literature and dis- 
cusses cases of infantilism — pancreatic and 
intestinal. After a %'ery complete description 
of a post-mortem on a girl of IS, this latter 
writer states : “ To sum up, the apparently 

primary pathological change in this case was 
catarrh of the colon and probably also of the 
small intestine, and in consequence one may 
regard the case as one of undoubted intestinal 
infantilism 

In the case under review the polypi in- 
vaded the rectum and could easily be prolapsed, 
but it was only during the course of two 
operations that thev were found to extend , membrane 

upwards througli the descending colon and studded over u-ith poU-pi. 
transverse colon, and probably into the ascend- 
ing and c.a'cal segment. Proctoscopic c.xamination in this, as in the first 
case mentioned, was unsatisfactory ; it was impossible, after passiu" throush 
an area of polypoid mucous membrane, to obtain a clear visual field owinir 
to the ]ircsencc of pus. mucus, and blood. 

FinsT Orr.it.vTiox. — March 3. 1925. The sphincter was dilated. The 
mucous membrane of the rectum was easily extruded, and was found covered 
with small polypi. The mucous membrane was raised from the submucous 
coat by injections of novocain and adrenalin, and a wide cuff was removed. 
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isolated polypi 'were cauterized, and the divided mucous membrane was 
sutured end to end. 

The interior of the bowel could be reached to a high level ; but at the 
conclusion of the operation pol3'pi could be felt still higher with the tip of 
the finger. 

Second Operation. — June 20 , 1925 . The pelvic colon was exposed 
through a left paramedian incision. A loop was opened for exploration, 
and the mucous membrane was found cov’^ered with pol3qii. The loojj was 
mobilized, and the limbs were sutured in parallel fashion and fixed to the 
abdominal wall b3' the method of Mikuliez. The extruded portion, measuring 
8 2 in., was removed after a few da3's with the cauteiy. Numerous polypi 



Fig, 42.^ — Polypi extruded tlirough the colostomy after partial colectomy. 


were found on opening the portion remolded, but they were not diffuse, and 
the infiltration and loss of flexibilit3'' found in the first case were in conse- 
quence absent (Pig. 41 ). A finger passed into the lower limb could detect no 
trace of further growths ; but on examining the upper limb pedunculated 
pol3qii could be felt as high as the splenic flexure. 

In a few da3^s numerous polypi appeared through the upper limo of the 
colostom3'^ wound, and were removed with the cauter3'^. A week later, further 
pol3’^pi were extruded and removed in the same way (Pig- 42 ). After an 
interval of some weeks capillaries containing radium emanation were inserted 
in the end of a rubber tube and passed through the colostom3’’ to as high a 
level as possible. The tube rvas removed little by little so that the emanation 
would be brought into contact with a wide area of mucous coat. rinall3’', a 
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trace of blood disappeared, and the colostomy was closed by crushing the 
spur and the introduction of a few sutures. 

In January, 1926, the mother reported that the child was progressing 
well ; she had put on nearly a stone Aveight and had groAvn one inch in 
ten months. Bleeding and diarrhoea had ceased. 

In March, one year after the commencement of treatment, tlie blood- 
count apiu’oached jrormal. Eosinophils had fallen to 1 j^er cent, polymorjjhs 
had risen to 75 per cent, large mononuclears 15 per cent, ]ymijhoc}des 9 per 
cent. Pubic and axillary hair had appeared, and there were further signs of 
general der’clopment. 

P.\THOLOGic.\i. Report. — All polj'pi apjrear in section as simple adeno- 
papillomata. No sign of malignancj'. 

DISCUSSION. 

Proctoscopic and X-ray examinations in the two cases under rerdeAv rvere 
of little avail in making a diagnosis. In the first case the rectum and lorver 
portion of the pehuc colon rvere unaffected, and above this level the field rvas 
obscured by fluid farces, mucus, and blood. X rays confirmed the clinical 
picture of ulcerath-e colitis, and later shorved the ileocolostomy, but did not 
go further. In the second case multiple pol 3 'pi rvere present in the rectum. 
Numbers of them attached to a prolapsed mucosa could be protruded through 
the anus. The field of vision in this case rvas also obscured when the procto- 
scope ivas further introduced along the irolypi-bearing mucosa. Bai-ium given 
through the colostomy opening rvas not retained sufficient!}' to gir-e a satis- 
factory X-ra}' picture. Reliance is, however, placed on these two methods 
of examination by Struthers and other authorities. Struthers® opens a most 
illuminating paper by alluding to Rontgen-ra}' examinations and the diagnosis 
of multiple polypi before operation or death. 

All authorities are agreed as to the association betAA'een ulcerative colitis 
and polyposis, and in this connection the possibilit}' of chronic ulcerative 
colitis in children should be borne in mind. In the second case the SATnptoms 
of colitis appear to har'e commenced at about the age of 10. 

Helmhotz,* in recording fir-e cases, the ar’erage being under 10 years, says 
he has failed to find a single article on the subject of this condition of ulcera- 
tir-e colitis in childhood. He thinks it rvas the terminal stage of ulceratir’e 
colitis of adults Avhich rvas described by Rokitansky, VirchoAv, and others 
as polypi of the colon. According to some authorities the origin is congenital, 
and others la}' stress on the familial type. 

Pennant,® commenting on the first case I har-e mentioned in this paper, 
describes the post-mortem on a case of ])ol}-posis of the colon. The patient’s 
brother Avas admitted six months later to hospital AA-ith a malignant groA\-th 
in the left iliac fossa. A colostomy A\-as performed, and the colon was found 
loaded AA'ith polypi similar to those found in the colon of his brother. A third 
brother came to Ausit him in hospital, and complained of the frequent passage 
of blood in the stools. The mother died of cancer at an earl}' age, and a sister 
of carcinoma of the uterus at the age of 24. 

There are many references in the literature to intestinal polyposis. 
HcAvitt and HoAvard,® of Cleveland, refer to cases published as far back 
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as 1721, 1832, 1839, and 1861, and two more recent cases recorded in 1905 
and 1913. The formation of pol 3 '^pi following chronic ulcerative colitis is 
emphasized. The following cases are mentioned as illustrative of man}^ 
interesting points : — 

A Avonian, age 36, under the personal observation of HcAvitt and HoAvard, in 
about the year 1905, had been afflicted for a considerable time Avith seA^ere diarrhoea, 
and died in hospital a feAV AA-eeks after admission. At the post-mortem examination 
the only lesion of importance found Avas in the colon. Here the entire mucous 
membrane, from the ileocaecal A'ah’e to the rectum, Avas uniformly deeply ulcerated, 
Avith ragged tags of mucosa scattered Avidely. 

A second case, a man, age 40, AA’as admitted to the Cleveland City Hospital in 
1913. Diarrhoea Avas again the outstanding feature ; the temperature Avas A'ariable, 
but ncA^er aboA^e 101°. The patient died in hospital. At post-mortem examination, 
the mucosa of the loAver tAA'o-thirds of the ileum AV’as injected, cedematous, and its 
surface coA^ered Avith a thin, greyish layer of exudate. In the loAver portion of the 
ileum, near the ileocsecal A’ah^c, and in the eajcum, there Avere single ulcers, Avhich 
are minutelj’’ described. On the base of several of the largest ulcers there AA'ere 
attached islands and tags of mucosa and submucosa. The Avail of the mucosa Avas 
thickened, rather fibrous, and stifflj'^ flexible. In the ascending and transA^erse colons 
there AA^ere many small tufts of mucosa attached by slender pedicles easilj’^ detached 
bj’’ passing the finger over the surface. Just aboA'e tlie sigmoid flexure there Avere 
a fcAV small polypoid projections ; they AA-ere stubby and attached by a relatively 
thick pedicle ; and, aboA'e this again, there AA'as a cluster of large and long polypoid 
masses. The sigmoid flexure itself AA'as the site of many projections, becoming more 
numerous as they extended doAvnAA’ards to the external sphincter, but in all there 
AA'ere not more than forty such projections. i 

HeAvitt and HoAvard thought, from a stndj' of these tAvo eases, that the 
islands and tags of mucosa and submucosa had been the souree of the polypi, 
AA^hich appeared to depend for their presei'A'^ation on the blood-vascular 
arrangement, for it Avas noted that the polyps in the rectum Avere situated 
along the side of the intestinal Avail, Avhile higher up and in the eolon the 
polyps Avere situated along the line of attachment of the mesenteiy, an arrange- 
ment that coincides Avith the blood-supplj'' of the parts. 

It is assumed that the beginning of the disease is a general ulceratiA^e 
colitis. The ulceratiA’^e process is of such a character that jDortions of the 
mucosa and submucosa adjacent to the primarj'^ arterial branches are preserved, 
and these portions remain as ragged tags scattered OA^er the surface of the 
colon. As the ulcers heal, these tags become smoothed off, and remain as 
rounded sessile elcA^ations, or as poljqjoid projections of the mucous surface. 
Later on, as cicatrization proceeds, the orifices of certain of the tubules 
situated in and betAveen the polyps maj'^ become occluded, and retention cj'^sts 
form, giA'ing rise to Avhat Virchow called ‘colitis polyposa cystica’. It is the 
end-stage of colitis polyposa. By some authorities a subtle distinction is 
made betAveen adenomata, papillomata, and true polypi ; but it appears 
likelj'^ that one is but a stage in the dcA'^elopment of the other. 

In the Proceedings of the Royal Society of Medicine, 1914, cases are 
recorded by Ia-oi- Back, Gordon Watson, Norbuiy, and FurniA^all. 

Back’s patient Avas a girl, age 24. The condition AA'as diagnosed, niicro- 
scopicall}'' and clinicallj^, as carcinoma of the rectum. A colotomy was 
IJerformed, and adenomata Avere found extending up into the transA'erse 
colon, and thej^ subsequent!}^ bulged through a colotomy opening. About a 
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year later she put on ■weight rapidly, and the poh^^oid excrescences had 
disappeared from the rectum and from the region of the colotomj^ ■wound. 

In Gordon IVatson’s case there were numerous oedematous polypi 
throughout the large intestine, with careinomatous change in the sigmoid 
flexure. After resection of the sigmoid the patient ultimately died of hremor- 
I’hage, and secondarj’’ growths were found in the lumbar glands and the liver. 

Xorburj^’s case was one of multiple polj^ji of the rectum and colon, with 
prolapse of the bowel. The rectmn and pehic colon were studded with small 
sessile polj^ji which were afterwards found to extend as high as the descend- 
ing colon. Fixation of the bowel to correct the prolapse, with appendi- 
costomy, was the operation performed. 

In a discussion which followed, Lockhart-JIummery said that he believed 
that the onty satisfactor}'' treatment for these cases was complete excision 
of the entire colon after an ileorectostomy. 

The late J. B. Murphy’ recorded a case of polyposis of the sigmoid, and 
says that the etiology of intestinal polj'pi, like that of the common wart, is 
shrouded in m 3 ’’stery. Whence thej' come, how thej^ go, is like the riddle of 
the Sphinx. Quoting Carroll, of the Majm Clinic, he saj^s that intestinal 
potyposis is a comparativel}^ rare disease. Polj^poid gro^vrths may occur at 
any point along the gastro-intestinal tract ; but in the majority of cases 
thej'^ are found in the large intestine, usualty at its turning points, and in the 
rectum. A diagnosis can be made onlj' when the polj’pi are seen or felt. 
In Muiphj'^’s case the microscope showed adenoma with suspicious areas 
of active cellular proliferations. 

Lockliart-jllummerj’® describes a case of complete resection of the large 
bowel for multiple adenomata. Numerous adenomata were found in the 
rectum and sigmoid which extended as high up as the ciecum and all through 
the transverse colon. The specimen showed multiple adenomata of a simple 
character throughout the entire large intestine. 

Struthers® illustrates two specimens which api^ear almost identical with 
the specimen illustrated in Fig. 39, but in both his cases an adenocarcinoma 
was found in the rectum. He gives an excellent review^ on what he calls 
“ multiple poljposis of the gastro-intestinal tract ”. Eighty-four cases in all 
are considered, two of which showed multiple poljpi in the small intestine, 
an extremelj’’ rare condition. The various portions of the gastro-intestinal 
tract involved, according to this ■\rater, are as follows : stomach, 4 cases ; 
cjecum to the rectmn, 3 ; rectum and sigmoid, 2 ; hepatic flexure and small 
intestines, 1 ; small intestines, 1 ; transverse colon, splenic flexure, and 
descending colon, 1 ; descending colon and sigznoid, 1. 

Cope^i publishes one ease of multiple papillomata of the small intestine 
causing recurrent intussusception in an adult ; and Jlills^® reports a case of 
multiple polj'pi of the stomach, a condition which is generaUj^ regarded as of 
great raritJ^ 

The question of ultimate malignancy is discussed, and Lockhart-Mummerj' 
is quoted as ha^dng said that almost all recorded cases of multiple poljpi of 
the colon eventuallj^ became malignant, and that this Avas the factor to be 
reckoned Avith in treating these cases. 

Erdmann and Morris^® state that the disease has a marked predilection 

A’OL. XIV. — xo. 53. 5 
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for the male sex, but this statemeiit is not borne out by a reference to the 
published cases. Attention is called by these writers to the faet that the 
adenomatous type of polypi is most frequent in the large intestine, usually 
in a multiple and widelj’^ disseminated form. The malignancy incidence they 
state is 43 per cent (Soper). 

Soper^* calls attention to the fact that “ comparatively few cases of 
multiple pol3q3osis of the colon are reported in literature ”. He anatyses the 
grand total of 61 cases, and calls attention to the tendency for the growths 
to occur in the same familjn A case is described (the second on record) in 
which the entire colon was successfullj'^ resected for polj'^posis. 

In view of the distribution of the pol 3 'pi in Case 1, it is interesting to 
note that, according to Soper, the rectum and sigmoid are involved in 95 per 
cent of all cases of pol3q30sis of the colon. He thinks that sigmoidoscopic 
examination is the onl 3 ' means b 3 '^ which an accurate diagnosis can be made. 

T. S. Swan^® resected a portion of the transverse colon b 3 ’’ the Jlikulicz 
luethod for the remo’i^al of a papillaiy adenoma. The diagnosis was made 
b 3 '^ exploration. Diarrhoea with the passage of blood was the outstanding 
S3miptom. 

CONCLUSIONS. 

1. There is a close association between ulcerative colitis and pol 3 'posis. 
Ulcerative colitis occurs in children as well as in adults. 

2. The majority of cases sooner or later become malignant. 

3. A condition of infantilism ma 3 '^ result from polyposis of the colon in 
earl 5 '- life. 

4. Polyposis of the colon cannot be diagnosed unless the pol 3 '’pi are seen 
or felt. Satisfaotor 3 ^ X-ray and proctoseopic examinations are onl 3 '^ possible 
in a proportion of cases. 

5. When multiple pol 3 "pi of a very diffuse nature are present in the colon 
there is a characteristic infiltration and want of flexibilit 3 '^ in the walls which 
is unlike any other pathological condition. 'When handling the colon the 
increase in weight is veiy striking. 

6. The prognosis is bad unless colectomy is performed. Ileostom 3 ^ 
caecostomy, or appendicostom 3 ^, followed .by irrigation, has been successful 
in a few cases. 
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DUODENAL D^EUS. 

By JOSEPH E. ADAHS, London'. 

attention was first directed to tliis condition by the American literature 
on the subject. It has been claimed that the clrronic form can be recognized 
on clinical grounds by observation of a dilated duodenum seen through the 
abdominal wall and by local tenderness just to the right of the umbilicus. 
In this country D. P. D. Wilkie gave an admirable account of the condition 
at the Meeting of the Association of Surgeons in Edinburgh in 1921, and his 
paper was published in the British Jocrxal of Surgery*.^ During the past 
five years I have been on the look-out for sucli cases, and wish to place on 
record the five which I have had under my care. 

The American view seems to be that it is a condition with a well-defined 
individuality, Avhereas AVilkie regards it as one of the manifestations of 
general visceroptosis. For my own part I do not claim to be able to diagnose 
it without the assistance of radiograph}', but I do not feel convinced that 
visceroptosis is necessarily present. Its relationship to acute gastromesen- 
teric ileus, or acute dilatation of the stomach, which is an occasional unfor- 
tunate sequel of almost e\'er}' of operation, is a question to which 

AA’'ilkie pays great attention, and herein lies tiie particular value of his jDaper. 
He asks three veiy pertinent questions — namely ; “ (1) Does a clrronic obstruc- 
tion of the duodenum from mesenteric compression never occur ? (2) If it 
does occur, does it give rise to no recognizable clinical picture ? (3) May 
it not be the 23i’ecursor of the acute post-operative condition ? ” 

I think the answer to the first question is that operation may reveal a 
dilatation of the duodenum which definite!}’ ceases at the point where the 
mesenteric vessels cross over it. The second suggestion seems to be true if 
we include radiographic evidence in the clinical picture. As to the third 
point, AVilkie himself brings forward very positive evidence, and it would 
appear to offer an attractive exijlanation of the fact that what used to be 
called acute dilatation of the stomach also includes dilatation, sometimes 
very considerable, of the first three parts of the duodenum, and ne^’er of 
the fourth part beyond the mesenteric vessels. 

The obvious difficulty in accejrting clrronic duodenal ileus as a clinical 
entity is the fact that compression of the duodenum by the mesenteric vessels 
is likel}’ to be a congenital defect, whereas the symptoms are rarely manifest 
before the age of twenty. The cumulative effects of I’isceroptosis mav be 
claimed as the determming factor in the causation of the s}’mptoms. If this 
is so, a complete X-ray examination of the intestinal tract should demonstrate 
the irresence of viscerojrtosis in all. or near!}’ aU. cases of duodenal ileus. 
This has not been my ov'ir experience, and three out of the four more or less 
chronic cases herewith considered did not exhibit general r’isceroptosis. 
Gastroirtosis, on the other hand, was present in three out of the four cases. 
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and the stomach was flaccid and low in position. In two of them, operated 
upon on the same day, the state of affairs Avas so similar that Avhen the second 
abdomen was opened it looked as if Ave must be dealing Avith the same patient 
all the time. The most striking anatomical feature of these tAvo cases Avas the 
fact that the pyloric A'ein, Avhich encircles the boAA'el and affords a definite 
landmark betAveen stomach and duodenum, AA'as seen to be horizontal. This 
AA^as obseiwed as soon as the peritoneal caAdty AA’as opened and before any- 
thing had been touched, and I think it may afford a further suggestion as to 
the etiology of the condition. Normally, the pyloric A^ein is placed A^erti- 
call}'', and the first part of the duodenum is horizontal, or nearty so. If 

the stomach, especially its 

r""! ":'',''-" - greater curA^ature, be 

i ■ dragged doAA-nAA'ards, it is 

j %< \ easy to see that the pyloric 

‘ \ I v" rnay be rotated so 

' sa that it becomes horizontal. 

The first part of the duo- 
denum AA’ill tend to become 
A^ertical. If this drag, 
originating in the stomach 
and due to its ptosis and 
dilatation, be communicated 
to the duodenum OAA'ing to 
incomplete fixation of its 
first 2>art, it AA’ill pull the 
duodenum like a cord on a 
pulley around the head of 
the panereas, and the next 
drag AA’ill be exerted AA’here 
the duodenum is most fixed, 
namely, at the duodeno- 
jejunal flexure. The duo- 
denum on the proximal side 
of this lies behind the root 
of the mesentery AA’ith its 
contained A’essels ; thus it 
may be impossible to differ- 
entiate betAveen a dilatation 
AA’hich starts in the stomach and one AA'hich is due to the pressure exerted 
on the last jDortion of the duodenum. In seA’eral of ray cases a A’ery 
striking feature AA’as the displacement of the head of the jAancreas as if it 
had been pulled foi’AA’ard out of its bed, and this, I suggest, AA’ould result 
from such a duodenal pull as I haA’e outlined. ! cf. 44.) 

What is reall}'^ AA’anted, if mesenteric A'^essel pressure is to be accepted as 
the causatiA’e condition, is dilatation of the duodenum AA’ithout dilatation of 
the stomach. This AA’as present in the third case of m}^ series. That acute 
dilatation of the stomach AA’as recognized long before the tei’m acute gastro- 
mesenteric ileus AA’as substituted for it lends colour to the A’ieAA’ tliat the 



Fig. 43. — To illustrate ptosis of the stomach com- 
municated to the duodenum. First part of duodenum 
pulled down to a vertical position ; pyloric vein hori- 
zontal ; duodenum pulled round liead of pancreas ns a 
pulley ; liead of pancreas displaced forwards : dilatation 
of first three parts of duodenum ; no constriction by 
superior mesenteric vessels. 
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dilatation of the stomach is commonly the primary lesion. The result of 
the pull of a dilated stomach, in the absence of pyloric obstruction, must 
depend on the fixity or otherwise of the first part of tlie duodenum. If 
this is anchored in tlie usual fashion, the dilatation cannot readily be com- 
municated to the intestine ; but my experience of these cases shows that the 
first part of the duodenum is loosely supported, and tlierefore tlie direction 
of the pyloric ■rein is easily altered. It is dragged down to occupy a horizontal 
position, the first part of the duodenum becomes vertical, and the rest of the 
duodenum, with the exception of its fourth part, becomes progressively 
involved in the distention. In cases of acute dilatation it has been observed 
that only the first part of 
the duodenum may be in- 
volved. and this may be 
explained by the fact that 
death had supervened before 
full dilatation occurred. 

In other cases, where the 
examination has been made 
on the post-moi-tem table, 
the dilatation involves the 
duodenum as far as the 
point of crossing of the 
superior mesenteric vessels. 

Surely this is the last phase, 
when death has occurred 
late. If it be true that 
duodenal obstruction is par- 
ticularly dangerous because 
of the special toxicity of 
the duodenal contents, one 
Avould expect fatal cases to 
be discoverable where the 
vessels had obstructed the 
duodenum, with, as yet. an 
undistended stomach. As 
far as I am aware, such 
cases are not met with. 

Acute Gastromesenteric 
Ileus. — The ordinary tx-jre of acute gastromesenteric ileus was well e.xemplified 
by a fatal case in my own ward nearly two years ago, the details of whieh 
are as follows : — 

Female, S. B.. age 37. .A.dniitted in May, 1923, with a liistory of dyspepsia 
for several montlis and three weeks* persistent vomiting. Fullness of abdomen 
has inereased day by day. Can only take fluids. Verj- emaciated. Stomach 
ob^^ously occupying the whole of the abdomen. In a verj- feeble state. 

Treated by la^age and posture and injections of pituitarT.-. Stomach reduced 
to level of umbilicus, with visible peristalsis. Died rather suddenly thirtv-six hours 
after admission. 

Post-Mortem. — Emaciated body. Heart and lungs normal. Stomach enormous. 



Fig. 44. — To illustrate ileus of the third part of the 
duodenum from pressure of the superior mesenteric vessels. 
Stomach, first part of duodenum and portion of second 
part and fourth part of duodenum, and jejunum entirely 
unafiected ; pancreas not pulled forwards ; pyloric vein 
vertical ; first part of duodenum horizontal. 
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reacljing to level of the pubes. Duodenum also dilated to the point where mesen- 
teric vessels cross it. Head of pancreas pressed forward. A’o obstruction in 
duodenum, and no ulcer of stomach or duodenum. IMesentery of small intestine 
abnormally long and thin. No definite visceroptosis. 

Unfortunately, Jio special observation ivas made at the necropsy as to 
the direction of the pyloric vein, but the displacement foinvard of the head 
of the pancreas did call for very special comment. The absence of any 
marked visceroptosis is also important. 

The other cases I have encountered belong to the chronic class, although 
the length of history was a very variable one, and it is most difficult to estimate 
Avhen the duodenal ileus actually began to occur, for if ptosis and dilatation 
of the stomach are the primary condition, it is reasonable to expect a rather 
vague and uncertain onset of the sjmiptoms. In one case indigestion had 
been present for at least thirty j^ears, in another onlj'^ three months, yet the 
appearance of the duodenum in the two cases Avas precisety similar. 

CHRONIC DUODENAL ILEUS. 

Case 1. — A. iB., male, age 40, pencil maker. Admitted April 30, 1924; 
discharged May 10, 1924. 

History. — At least ten j-ears’ history of pain one to one and a half hours after 
food. Relieved by vomiting, made Avorse bj"^ food. Very little pain Avhen on light 
diet. Had a course of treatment in medical Avard in 1921. Pain has gradually 
returned. It Avas troublesome at Christmas, 1928, and has been getting Avorse since. 
Patient brings up a good deal of fluid, Avhich is not acid in character, and is troubled 
Avith flatulence. Appetite poor. No luematemesis. No historj' of A'enereal disease. 
Undenvent a successful operation for piles in March, 1922. 

On Adjiission. — A fairly aa’cII nourished man, AA'ith teeth in good condition. 
Tongue a little furred. Fauces clean. Abdomen not rigid at anj^ point, and only 
markedly tender Avhen the pain is present. There is, hOAA’CA'er, slight tenderness on 
deep pressure just to the right of the umbilicus. No ‘ pressure paradox ’ found. A 
dilating poAAMer Avas giA^en and shoAved clearly the outline of the stomach, its upper 
border being about the IcA^el of the umbilicus and the greater curA-e Ioav dOAA-n in 
the hypogastrium. EAA'ald test meal : Free HCl, O-OSS per cent ; combined, 0-040 
per cent ; total, 0-098 per cent. 

X-ray Eeport. — Loav hj-potonic stomach. Peristalsis not A^ery actiA-e. PAdoric 
antrum irregularlj’’ filled. Duodenum dilated and persistentlj^ filled in all parts. 
After four hours, persistent shadoAv still present in the duodenum. Considerable 
gastric residue. No CA-idence of ulcer. Condition suggests duodenal ileus. 

Operation. — Ma5'’ 15, 1924. Right paramedian incision. Pjdoric A-ein hori- 
zontal. First part of duodenum A^ertical and dilated. Some adhesions betAA-een 
gall-bladder and duodenum at the junction of its first and second parts. Second 
and third parts of the duodenum A^ery dilated, three-quarters of the lumen of the 
duodenum in its third part being beloAv the ICA-el of the attachment of the transverse 
mesocolon. Jejunum small, Avith apparent compression at the duodenojejunal 
flexure by the superior mesenteric A-essels. The mesentery appeared to drag at 
this point, but there AA-as no general A-isceroptosis. The stomach was flaccid, and 
loAV in position. The head of the pancreas projected forwards AA-ithin the circle of 
the dilated duodenum. The adhesions mentioned aboA-e constituted an obstruc- 
tion at the junction of the first and second parts of the duodenum, and therefore it 
Avas decided to treat the case by doing a posterior gastro-enterostomy. 

PosT-oPERATiA'E History. — With the exception of slight pulmonary infarction 
the result AA-as A’ery satisfactory, and the present condition of the patient is good. 
A skiagram taken in February, 1925, shoAA'ed no residue in the duodenum. 
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Case 2. — L. F., male, age 23, clerk. Patient was of marked neuropathic 
tendency, a confessed chronic masturbator, anajmic, and depressed. 

History. — P ain in the epigastrium for three months, usually half an hour after 
food. Sensation of heaviness below the left costal margin, relieved to some extent 
by light diet and rest in the recumbent position. Intensity of pain proportional to 
amount and solidity of food. Vomited only once, three weeks before admission, one 
hour after breakfast. Pain not relieved by this. Suffers from chronic constipation. 

Ox Ex.\3tix'.vTiox. — ^Tongue coated, breath foetid. Abdomen tender in epigas- 
trium below left costal margin and 1- in. to the left of the middle line. Slight rigidity 
of upper part of left rectus muscle. Xo cutaneous hj'penesthesia. Slow pulse of 
low tension. Urine : 1010, acid ; no albumin or sugar. Ewald test meal : Free 
HCl, 0-135 per cent : combined, 0-036 per cent ; total, 0-171 per cent. 

X-ray Examination. — Large hypotonic stomach, empt 3 'ing rather slowlj^. Duo- 
denal cap normal. Transverse segmented shadow shows some retention in third 
part of duodenum, interpreted to mean duodenal ileus. 

Oper.vtiox. — -M aj- 15, 192-1. Right paramedian incision. Pj-loric vein hori- 
zontal. First part of duodenum vertical and adlierent to neck of gaU-bladder. 
Duodenum dilated, especiallj’ in its third part, which la\- entirelj" below the level of 
the transverse mesocolon. Xo ulcer in the duodenum or stomach. The latter was 
flaccid and low in position. The first part of the jejunum was normal, and the 
appearance suggested compression of the superior mesenteric vessels. There was 
e^^dence of a drag on the mesentery of the small intestine. The appendix was 
slighth- adlierent and was removed. The cjceum and ascending colon were mobile. 
There was no Lane's band, but a well-defined Jackson's membrane was present. The 
hepatic flexure was low in position, and a cholecj'stoduodenal fold was seen. 

Treatment consisted in a vertical duodenojejunostomj’, and the digestive 
sj’mptoms were promptlj- relieved. 

PosT-oPERATii-E History. — .A bout a week after the operation the patient 
developed mental sj'mptoms, and began to decline food, because he alwaj-s wanted 
sonietliing different from the hospital diet pro\ided. Fortunateh* this phase did 
not last long, and when last seen, earh’ this j'ear, he was in excellent phj’sical condi- 
tion, -with good appetite, free from pain, and taking a renewed interest in his work. 

Case 3. — E. L., male, age 50, lamp attendant. Admitted Jime 9, 1922 ; dis- 
charged Sept. 9, 1922. 

History. — H ad pleuris\' in London Fever Hospital twelve j-ears ago ; ill for 
tliree montlis. 

For tliirtj' j-ears had had indigestion of intermittent character ; worse during 
the last few j-ears, especialh- in cold weather. Pain comes on one to one and a half 
hours after food ; is felt at umbilicus and towards right iliac fossa, and then round 
the left loin, as if a cord were tied round patient at level of left costal margin. These 
pains come on three or four times a week, and are relieved b\' vomiting. The vomit 
contains bile and is greenish in colour. Xo hacmatemesis. Chronic constipation for 
thirtj' \-ears. Xo meliena. Careful in diet since Christmas, 1921. Some loss of 
weight. Sj'mptoms during this time have gro'wn worse. 

Ox Ex-vnixATiox. — Tliin, wasted man. .All teeth have been extracted except 
one upper left molar stump. Tongue clean. Pharj'nx normal. .Abdomen rather 
distended all over ; some ^'isible veins on abdominal wall : tender around navel, and 
more definitelv so when firm pressure is applied 2 in. inwards from the left anterior 
superior spine. Xo mass palpable anj-where. Urine, nil. Chest, nil. Central 
ncr\-ous sj'stcm normal. Ewald test meal : Free HCl, 0-091 per cent ; combined, 
0-040 per cent ; total, 0-131 per cent. 

X-ray E.raniination. — Fair residue in stomach after six and a half hours. Second 
meal shows stomach low in position, wth good tone. Feeble peristalsis, and defor- 
mitj' at pj'loric end. Partial obstruction at or near the duodenum. 

On June 21 there was no pain in abdomen, but a good deal of flatulence and 
eructation. There was some pain on micturition, attributed bj- patient to the 
flatulence. IMuscular cramps in legs below knees. 
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Operation. — June 28, 1922. Right paramedian incision. Stomaeh normal, and 
pylorus normally placed. First and second parts of duodenum only slightly dilated. 
INIarked dilatation of third part of duodenum seen below transverse mesocolon. 
Commencement of jejunum narrow. Difference due to pressure of superior mesen- 
teric vessels and extra folds of peritoneum, with obvious drag on root of mesentery. 
Appendix distorted and adherent in proximal third. Catarrhal changes. Treated 
by vertical duodenojejunostomy with catgut. 

PosT-oPERATii’E History. — Rather severe pain for two days after operation, 
but then well until July 17, when he began to have thrombosis in the left femoral 
vein. (This leg was infused with gum during operation.) No digestive trouble. 

July 14. — Barium meal. Patient examined in bed (semi-prone). Stomach 
lying well to the left. Duodenal cap not filled ; after one and three-quarter hours 
verj^ little had left stomach ; after four hours stomach quite empty. No residue in 
any part of duodenum. 

July 25. — Got up, but fainted and had to be put back to bed. Enjoys food. 

July 31. — Pain of stabbing nature felt in right shoulder on inspiration present 
the last two nights. 

Aug. 3. — Distinct pleurisy in right side, followed a fortnight later by similar 
trouble at left base ; no effusion occurred on either side, but some crepitations were 
heard. Did not spit up any blood. 

Discharged in good condition. No abdominal symptoms when seen subsequently 
on Sept. 11, 1922. 

Reply to letter of inquiry March 17, 1925 : “ At work and greatly improved 
though not robust. Has to be careful as to diet.” 

Case 4. — P. C., male, age 42, labourer. 

History. — Indigestion and pain in the epigastrium for seven years. Marked 
loss of appetite and occasional regurgitation of food. Twelve months before admis- 
sion had a severe attack of epigastric pain, with vomiting, which lasted for eight 
hours. Ner'er quite free from pain since ; always epigastric in position, usually 
severe in character, with brief intermissions. Attacks of greater pain used to occur 
weekly ; now they come on daily and even four times in the twenty-four hours. 
Nearly always followed by diarrheea. Patient is- sometimes doubled up with pain, 
and then fluid passes up into the mouth, and stomach feels as if dragged upon. Pain 
rather more in the right than the left half of the epigastrium. AVorse as the day 
passes, and aggravated by food. The pain does not keep patient awake at night. 
There has never been hasmatemesis or melaena. No history of jaundice. Pain at 
its maximum one hour after food. 

On Admission. — Slight tenderness in right half of epigastrium with some 
hyperiEsthesia. No paradoxical sign. Ewald test meal : Free HCl, 0'0766 per cent ; 
combined, 0'05H per cent ; total, 0-1277. Barium meal : Six and a half hours after 
first meal residue in stomach and first part of duodenum, the latter lying alongside 
the hepatic flexure and inseparable from it. Second meal shows gastroptosis with 
pyloric end of stomach drawn over to the right. Duodenal cap dilated but with 
a clear outline. Emptying very slow ; cannot be assisted by manipulation. 

Operation. — July 3, 1925. — Right upper paramedian incision. Stomach 

greatly dilated and low in position. Pyloric vein vertical. First part of duodenum 
3 J in. in diameter and firmly adherent to gall-bladder at junction of first and second 
parts. No ulcer of stomach or duodenum. Second part of duodenum 2-J in. across. 
The adherent gall-bladder probably prevented rotation of the pyloric vein, and the 
first part of duodenum remained horizontal instead of becoming vertical. Third 
part of duodenum distended to width of three fingers below the attached transverse 
mesocolon. Jejunum normal in size. No clear evidenee of dropped mesentery 
obstructing the fourth part of the duodenum. Head of pancreas not displaced for- 
wards. Treated by vertical duodenojejunostomy. 

Post-operative Histora'. — Patient did very well after operation until Sep- 
tember, when he had to be operated upon in a hurry for acute small-bowd 
obstruction due to a band resulting from the first operation. He has made a good 
recovery from tins. 
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A consideration of tlie clinical aspect of these cases does not lead to the 
conclusion that the diagnosis can be made Avith any degree of certainty 
Avithout the aid of I'adiography. Kellogg.- on the other hand, claims to be able 
to diagnose the condition by a scrutiny of the history and physical e.xamina- 
tion of the patient. If only the first part of the duodenum is involved, the 
case resembles pyloric obstruction, but in the true complete cases SATuptoms 
are partly toxic and partly mechanical : headache, depression, cold extremi- 
ties, AA'ith pain or dull ache just aboA'e and to the left of the umbilicus — 
presumably at the duodenojejunal junction — or pain to the right of the 
middle line beneath the liA-er, passing through to the back. The pain is 
often relieA-ed by pressure, but in some cases only by A-omiting. The A'omit 
in these cases usually contains bile. Hayes® speaks of tAvo jjhysical signs 
as characteristic : (1) TAunpanites beneath the upper right rectus in the 
region of the pylorus associated Avith gastric retention : and (2) The ‘pressure 
paradox’. This is exemplified by the effect of upAA-ard and backAA-ard pressure 
by the hand just beloAA- the umbilicus for half a minute. This aaIII enable gas 
to escape past the duodenojejunal kink, relieA'e the distention, and therefore 
lessen the tympanites in the pyloric area. Gas may be heard or felt to gurgle 
through the constriction beneath the hand, and pain disappears. Kellogg 
has A'erified these signs, but he admits that there may be fallacies, smce the 
duodenum may not be distended at the time of the examination, AA'hereas 
the colon or stomach may be distended. Furthermore, aa-Iio shall say that 
the distention is that of the duodenum itself ? Such an accurate obserA'ation 
ajjpears to me to demand too high a capacity for any ordinary clinician. 
The pressure paradox sounds conA'incing, but I haA'e failed to demonstrate 
it in my cases CA-en after the diagnosis AA-as made by the radiologist. It 
AA'ould seem more reasonable to state, as Moynihan has AA-ith regard to gastric 
ulcer, that the only tAA'o persons aaIio can make the diagnosis AA-ith certainty 
are the radiologist and the surgeon, and the latter can only do so after the 
abdomen is opened. The condition may be apparent at once, and I haA'e 
already pointed out the importance of the foi-AA-ard displacement of the head 
of the pancreas and the horizontal position likely to be taken ipr by the 
jAyloric A-ein. 

Kellogg is of the opinion that only a small proportion of the cases require 
surgical treatment, but that relief can be obtained by a suitable support for 
the enteroptosis. AA-hich he regards as primary'. He also urges the desirabih’ty 
of combining fixation of the hepatic flexure of the colon and caecum AA-itlr 
duodenojejunostomy in those cases AA-here the seA-erity of the SA-mptoms 
demands operation. Bloodgood^ has also described cases treated on these lines. 

In my oaa-u practice I have recently explored the abdomen of a AA-oman 
Avhose enteroptosis AA-as associated AA-ith ileus certainly affecting the first tAA'o 
portions of the duodemmi. 

Case 5. — .\ AA-oman. age 30. unmarried. Since JanuarA', 1922, she has had per- 
sistent abdominal pain, Avith loss of appetite but a feeling of Avant of food. Pain 
is felt mainly in the epigastrium and right loin, and is not materially altered bA' the 
taking of food or dieting, .\ttacks of nausea, headache, and giddiness are common, 
but little actual A-omiting occurs. In JanuarA-. 1923. her appendix AA-as remoA-ed 
and some adhesions AA-ere diA-ided in the right iliac fossa. This operation gave her 
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no relief, and I first saw her in July, 1923. At this time she presented rather a 
miserable appearance, thin, Avith a raw tongue and loAv-tension pulse. There Avas 
some tenderness in the upper right portion of the abdomen. The csecum AA-as 
distended ; both right and left kidneys Avere definitely mobile, but she presented 
no other phj^sical signs on examination. The boAA'els AA'ere constipated unless she 
took liquid paraffin. An EAvald test meal rcA-ealed : Free HCl, 0-219 per cent ; 
combined, 0-072 per cent ; total, 0-291 per cent. X-ray examination gaA^e positiA-e 
eAudenee of generalized Auseeroptosis. I considered that she AA-as not a suitable 
subject for surgerj% and prescribed an abdominal belt to support the prolapsed 
large intestine. In May, 1924, her general practitioner. Dr. J. A. Clark, of Sitting- 
bourne, reported that she AA-as no better, and about this time she had further trouble 
OAA-ing to the sudden death of her father and the seA-ere illness of a brother. At her 
earnest request the question of operation Avas reconsidered this j-’ear, and after a 
further radiographic examination it AA-as decided to explore the abdomen. The 
determining reason AA-as that the skiagram strongly suggested the presence of a lesser 
curA-e ulcer. Taa’O examinations AA-ere made, and there AA-as a AA-ell-marked persistent 
spasm on the greater curA-ature of the stomach, AA-hich AA-as J -shaped and hypotonic, 
AA-ith a suggestiA-e shadoAV of a ‘ hold up ’ at a point on the lesser curA-e. No ulcer, 
hoAA-eA-er, could be found at the operation. 

The state of affairs presents to ni}-^ mind an early stage of duodenal ileus, AA-ith 
A-ery little cA-idence that compression of the last part of the duodenum b3^ the superior 
mesenteric A-essels is an essential causatiA-c factor. In the first place the great 
omentum AA-as adherent to the anterior abdominal AA-all Ioaa- enough doAA-n to drag 
on the transA-erse colon. The stomach AA-as large and flaccid, Ioaa- in position, and 
J-shaped, AA-ith a A-ertical pj-loric canal and horizontal pyloric vein. Its AA-alls AA-ere 
quite healthj- and free from adhesions. The first part of the duodenum AA-as almost 
A-erticallj'- placed, and at least tAA-ice as big as usual. There AA-as no kink at the 
junction of the first and second parts, and the latter portion AA-as equal to the first 
part in diameter. As the third part AA-as reached, there AA-as a lessening in size of 
the duodenum ; but on pulling up the transA-erse colon it AA-as obserA-ed that the 
duodenum coidd clearlj- be seen beloA\- the leA-el of the transA-erse mesocolon ; its 
loAA-er border laj- about a finger-breadth beloAV the line of attachment of the mesen- 
tery. The head of the pancreas AA-as not undulj- prominent, but it AA-as easilj' felt. 
There AA-as certainlj- no CA-idence of collapse of the first part of the jejunum ; in fact 
the boAA-el at this point AA-as rather large and thick-AA-alled. There AA-as no sign, 
therefore, of compression by the superior mesenteric A-essels, and no drag upon them 
bj- the mesenterj- of the small intestine could be demonstrated. It AA-ould, howcA-er, 
haA-e been quite easj- to expose the third part of the duodenum and anastomose it 
to the jejunum. The gall-bladder and bile-passages AA-ere normal and no bands 
passed from the gall-bladder to duodenum or colon. The hepatic flexure of the 
colon Avas ill-defined and not secured to the posterior abdominal AA-all. A A-erA' 
definite Jackson’s membrane AA-as present, A\-hilst the emeum AA-as large, flaccid, and 
mobile. No Lane’s band AA-as found, but there AA-as a AA-ell-marked fold producing 
a kink in the ascending colon just aboA-e the Jackson's membrane. Undoubtedh- 
the mobile crecum and ascending colon could haA-e exerted a pull on the mesenterj- ; 
but if that AA-as the cause of the dilatation of the duodenum, AA-hj- should it affect 
the third portion less than the first and second ? In mj- opinion the drag AA-as 
exerted on the other end of the duodenum, and I hold that gastroptosis AA-as respon- 
sible for the duodenal ileus, the horizontal line of the pj-loric A-ein pointing stronglA’ 
in this direction. The gastroptosis no doubt AA-as partlj- due to the doAA-nAA-ard drag 
of the transA-erse colon, AA-hich AA-as ill-supported, as aa-cII as the loss of tone in the 
stomach itself. 

Treatment AA-as directed to the relief of the mobilitj- of the c.-ecum and the 
doAA-nAA-ard displacement of the hepatic flexure of the colon, together AAitli plastic 
diA’ision of the cascocolic fold. The Jackson's membrane AA-as not disturbed ; but 
the hepatic fle.xure and csecum AA-ere sutured AA-ith silk to raAA’ areas made in the 
posterior parietal peritoneum. Had the third part of the duodenum been more 
dilated, I should also liaA-e done a duodenojejunostomj-. It aa-III be necessarj- to 
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insist on the patient's -wearing an abdominal support, and time alone ean show 
whether the right treatment has been adopted. If the result is not satisfactory, I 
think there will be a clear indication for short-circuiting the duodenojejunal june- 
tion. I may mention also that the X-ray examination had not suggested duodenal 
delay, and. unless this is present, mere dilatation of the duodenum hardly calls for 
this more drastic operation. 


CONCLUSIONS- 

1. A consideration of these cases appears to indicate that chronic duo- 
denal ileus may be secondary to gastroptosis alone. 

2. In a smaller number of cases it may be due to compression of the 
fourth part of the duodenum by the superior mesenteric -^'essels and the drag 
of the mesentery. 

3. It is doubtful how far it is a manifestation of general visceroptosis, 
but this may be responsible for it. 

4. The dilatation of the duodenum, therefore, may affect primarily either 
the first or the third part of the duodenum. 

5. The appropriate treatment in most cases is duodenojejunostomy. In 
a few cases, howe\'er, there is so pronounced a kink at the junction of 
the first two parts of the duodenum that gastro-enterostomy is likely to 
give the best results. 

I am indebted to my former dresser, Mr. H. E. Blake, for the dramngs. 
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TWO CASES OF STRICTURE OF THE BOWEL BY 
MISPLACED ENDOMETRIAL TISSUE, 

Bv T. B. MOUAT, Sheffield. 

I TEXTURE to describe two cases of stricture of the gut due to invasion of its 
wall misplaced endometrial tissue, because most of the previous work 
on this subject has appeared in journals devoted to gyniEcolog5^ and obstetrics, 
and a wider recognition and knowledge of the condition bj’^ the general surgeon 
is desirable, as the lesions set up by these transplantations give rise to diffi- 
cultj’’ in diagnosis and treatment. 

While grafts of true endometrial tissue ajipear to be derived from the 
uterine and less frequently from the tubal mucosa, difficult}’^ and much argu- 
ment hai'e arisen from the possibilitj'- that veiy similar glandular inclusions 
may, in certain situations, result from developmental abnormalities of certain 
embrjmlogical structures, or from metaplasia of the serous lining of the 
abdominal cavity, or of the epithelial covering of the ovar}’- in inflammatory 
lesions of these structures ; and Sampson,^ in view of this difficulty, has 
2Droposed the following classification in order to include all possible varieties 
of the condition. 

1. Direct or Primary Endometriosis, i.e., misplaced endometrial tissue in the 
uterine ivall which was demonstrated by Cullen- and other authors to have arisen 
from the direct invasion of the myometrimn by the mucosa lining the uterine cavity, 
causing the well knomi adenomyoma of mucosal origin. A similar condition occurs 
in the wall of the tube from its invasion by the tubal mucosa. 

2. Peritoneal or Implantation Endometriosis. — In this group implantation-like 
deposits of endometrial tissue are found scattered through the pelvis, similar in their 
distribution to the peritoneal implantations of cancer and, like the latter, often 
invading imderljdng structures. 

3. Transplantation Endometriosis, in which endometrial tissue occurs in the 
scar of the abdominal incision after operation on the pehde organs. Sampson states, 
in discussing this variety, that “ he is convinced that the manipulation of the uterus 
and tubes incident to pelvic operations ma3'’ at times detach uterine and tubal 
epithelium and cause it to be transferred not only to the abdominal wound, but also 
to the tissues of the pelvis. This is particularlj' true for endometrial tissue it the 
abdominal operation has been immediately preceded by a curettage”. 

4. Metastatic Endometriosis. — A group wliich includes extraperitoneal endo- 
metrial tissue in situations similar to the metastases from cancer of the pelvic organs. 

5. Dcvelopmcntally Misplaced Endometrial Tissue. — Sampson admits the possi- 
bilitj'^ of such a condition, but states that “ he has never been able to appreciate it ”. 

The following two cases are examples of jieritoneal or implantation 
endometriosis ; — 

Case 1. — Implantation endometrioma involving the ileum; resection with end- 
to-end reunion : adherent tuho-ovarian cyst on right side. 

Mrs. H., age 36. No pregnancies. Complained of pain in the lower abdomen 
and of severe dj'smenorrhoea. Menstruation had always been painful, and it was 
seanW sud irregular up to the time of her marriage in 1911. After marriage she was 
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ill for some weeks with severe pelvic inflammation, and ever since then the loss has 
been profuse but still irregular in type (five to eight weeks). For the year preeeding 
operation the dysmenorrhoea had been so severe that she had to lie up for the first 
dav of eaeh period, and she had also suffered from colicky pains in the lower abdomen. 

The motions were regular, and there was no eonstipation or difficulty aitli the 
bowels at the periods. 

Opebatiox. — June, 1924. The lumen of the ileum was found to be narrowed 
by a localized puekered depressed area which crossed the antimesenteric portion of 
the gut at a point about nine 
inches proximal to the ileo- 
crecal valve. The appearance 
susrgested that the lesion was 
the result of a localized healing 
tuberculous ulcer. About three 
inches of the gut were re- 
sected, and end-to-end suture 
with fine linen thread was per- 
formed. The appendix, wliich 
was kinked and contained a 
concretion, was removed. On 
examining the peh-is the left appendages were found to be cystic and firmly adherent 
to the pehic floor and back of the uterus. They were freed and removed. It was 
thought from the historj’ that the pehic lesion was the result of old gonorrhoeal 
infection, and although on cutting open the specimen it was noticed that the 

contents were of a dirty broira 
colour, the only association which 
suggested itself between the lesion 
in the gut and that in the pelvis 
was that as the mucosa of the 
resected segment of intestine was 
intact, and its walls were obriously 
invaded from ivithout, the gut had 
been adlierent to the lesion in the 
pehis and had subsequently freed 
itself. 

The resected portion of the 
gut was examined by Professor 
Stewart, of Leeds, who reported 
that the muscular wall of the 
gut at the site of the lesion was 
hiqiertrophied and invaded from 
without by groups of glandular 
acini lined by low columnar 
epithelium and embedded in 
stroma of endometrial tt-pe 
{Figs. 45, 46). 

The patient eighteen months 
after operation (.Jan. 5, 1926) 
reports that her dysmenorrhoea and pelvic pain are cmed. The periods are 
regular and the loss is not excessive. She has no trouble with her bowels, 
and is working regularly as a school teacher. 

C'asc 2. — ^Perforation of a tubO'Ovarian blood cyst which simulated rupture of an 
extra-uterine gestation. At operation a stricture of the ileopelvic colon was found, 
and when subsequently resected proved to be an implantation endometrioma. 



Pig. 4C. — Adenoniyoma involving ileum. Endo- 
mctrinl tissue in subserosa, muscular coat of ileum 
above. (Low ijowcr.) 






Fig. -la. — ^Adenomyoma of ileum. Hremalum and 
coain. (X 2.) 
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Fig. 4S. — Adenomj^oma invading sigmoid. iMasson’s tricliromic metliod. 

an operation would be necessary. She was not sent for to go into hospital, and a 
year later her own doctor examined her, and told her that “ her inside had righ ea 
itself”, and ad-snsed her “to let well alone”. She carried on in ill health, with 
attacks of dysmenorrhoea and increasing loss at the periods, till before operation s le 
was losing menstrual blood for three weeks each month, and the dysmenorriicea la 
markedly increased for the twelve months wliich preceded her operation, b or some 





BOWEL STEICTUEE BY ENDOMETEIAL TISSUE 79 


months she has also been troubled with increasing constipation, and noticed that 
this difhculty was greatly increased during tlie first week of each period. 

The present illness commenced on Sept. 7, 1925, the second day of her menstrual 
period, with very severe pains in the lower abdomen and vomiting, and on the follow- 
ing day, when I saw her in consultation, she had a rapid pulse, a temperature of 101°, 
and dullness and rigidity in the lower abdomen. 

Opekatiox. — Free blood was seen through the peritoneum before it was incised, 
and a large amount of bromiish-coloured stale fluid blood filled the lower abdomen, 
and had formed clots in the pouch of Douglas. The left tube and ovarj- were matted 
together, and fresh blood was found oozing from what appeared to be a ruptured 
extra-uterine gestation in the outer end of the tube. The left appendages were 
removed. Xo ovum was seen, and the specimen was unfortunately destroyed with 
the blood-clot. Before closing the peritoneum it was noticed that the apex of the 
ileopel\-ic loop of bowel was puckered, and its lumen narrowed bj" an area of indura- 
tion and thickening which had all the characters of an early carcinomatous grorvth 
invading the wall of the gut. 

The patient's condition did not warrant any further interference at that time, but 
six weeks later (Oct. 17) the abdomen was re-opened, and the affected segment of 
gut, rvith about an inch and a half of healthy bowel on either side of it, was excised. 
On examining the specimen the healthy condition of the mucosa and the limitation 
of the infiltrating tissue to the outer coats of the gut suggested that we had to deal 
with an implantation endometrioma and not with a carcinoma of the bowel. The 
gut was reunited by end-to-end suture with fine linen thread, and a ‘ safetj'-valve ’ 
ctecostomy was formed. A careful search revealed that no further implantations 
had resulted from the e.xtensive peritoneal soiling by the contents of the blood cyst. 

Recovery was uneventful ; the patient has had two periods of three days’ 
duration at twenty-eight-day intervals since the operation ; the periods were practi- 
cally painless, and she has had no difficulty with the bowels. 

Tlie histological e.xaniination of the specimen showed groups of glandular 
acini and stroma of uterine tjije invading the hjq^ertrophied muscular coats ; 
an opinion which was confirmed by Professor Stewart, to whom I am 
indebted for the beautiful sections stained by Masson’s trichromic method 
and admirably reproduced in ^liss Wright’s water-colour drawings (Figs. 
47, 48). 


ETIOLOGY OF IMPLANTATION ENDOMETRIOMATA. 

This appears to be simplified by the fact that the anatomical distribution 
of the implantations seems to exclude the earlier theories which ascribed them 
to aberrations in development of included Jliillerian or Wolffian structures ; 
while their sex and age incidence, and their histological and physiological 
characteristics, are all opposed to their being due to metaplasia of serous 
inclusions in areas undergoing inflammatory changes, and the most feasible 
explanation of their occurrence appears to be that advanced by Sampson,^' ■* 
who first drew attention to the frequent association of these migratory adeno- 
myomata with haemorrhagic (‘chocolate or tarry’) cysts of the ovary, and 
suggested that the grafts of endometrial tissue made their escape from the 
abdominal ostium of the Fallopian tube during retrograde menstruation. 

These migratory grafts select the ovary, but they may also fall into the 
pouch of Douglas and implant themselves on the pelvic floor, or on anv of the 
jielvic ^•iscera ; and while further manifestations of their activity varv with 
their vitality, they show a general tendency to ‘dig themselves in’, and mav 
manifest their function by the occmrence of menstrual bleeding into their 
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substance. The blood cysts which are thus formed in the ovary are very 
characteristic, and evidence of their former existence and perforation is so 
constantly associated with more extensive dissemination of the endometrial 
tissue and invasion of any of the pelvic structures outside the ovary that 
Sampson in his earlier Avritings expressed the opinion that additional Autality 
might be acquired by the grafted tissue during a primary lodgement and 
groAvth in the ovary, from Avhich an invasive type of glandular tissue Avas 
released on perforation of the blood cyst Avhich had resulted from its activity, 
just as a colloid or carcinomatous tumour might disseminate its contents 
under somcAvhat similar conditions. 

Bailej'^® disagreed Avith Sampson’s A'ieAv that the OA'aiy might act as “ an 
intermediate host, hot bed, or ineubator ”, as liis obserA-ations led him to 
belieA'e that the implantations, AvhereA'er situated, Avere approximatel}’^ of 
the same age, and resulted from the simultaneous deposition of epithelium 
of endometrial or tubal origin on the surfaces of A^arious organs, after its 
escape from the tube during retrograde menstruation. In his AueAV the 
‘chocolate’ fluid contained in the OA’arian blood caA’it}’’ can haA'e no actiA’e 
role in disseminating the grafts, because it merely consists of stale menstrual 
blood, phagocjdes, and degenerated epithelial cells Avhich are incapable of 
further groAAdh. 

In anj'- case it is an accepted faet that the OA'aries are the common site, 
their inAmlvement is frequentl}'^ bilateral (8 of 23, Sampson), and Avhen affected 
thej’’ become embedded in adhesions AA^hich iiwoh'e the pehdc Auscera and 
simulate the results of pehdc inflammation. The stale blood contents of 
the OA^arian cj^sts, the ragged, pitted appearance of the separated A'iscera, 
and the presence of discrete pelvic or boAvel implantations, are, hoAvever, 
characteristic of the lesion under consideration. 

Of Sampson’s® 12 cases in Avhich implantations Avere found in the Avail 
of the boAvel, the rectum and sigmoid (including the apjjendices epiploicfe 
and mesentery) Avere inAmh^ed in 8, the ajrpendix in 4, and the small intestine 
in 2 ; and the presence of a blood cj'^st in the left OA^ary Avas noted in 6 of the 8 
instances of implantations in the sigmoid and rectum, Avhile they Avere found 
in the right OA^arj'^ in all of the four cases in Avhich the appendix AA^as inA'oh^ed. 

My OAvn tAA^o cases and the examples recorded by DougaP and Leitch® 
confirm Sampson’s suggestion that the portion of the intestine situated near 
the affected OA^ary is more likely to be inAmh'^ed. 

The lesions Avhich result from the implantation of the endometrial 
grafts on the boAvel A^aiy greatly in character, and range from a tiny serous 
dimple or opacity to a puckered groAvth Avhich closety resembles a carcinoma. 
Leitch (loc. cit.) records an interesting example of this simulation in Avhich at 
operation “ a small puckered area half an inch in diameter Avas noticed on the 
antimesenteric border of the most dependent part of the loop of the sigmoid 
flexure ; underneath this area there Avas a A^ery hard nodule in the boAvel 
Avail of the size of a Barcelona nut, Avhich seemed from its appearance, and 
the sensation it gave to the finger, to be perfectly typical of carcinoma ; and 
such Avas the opinion of Jlr. AV. Ernest Miles, Avho hapjoened to be in the 
nursing home at the time ”. Sir. RoAA'iitree subsequent!}^ operated on the 
gut lesion, but “ before proceeding to the resection he opened the boAvel 
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be3'ond the margins of the growtli, and found that the ej)ithelial layer was 
intact. A small portion of the bowel wall was therefore removed, and an 
end-to-end anastomosis performed On microscojiic examination the lesion 
proved to be an implantation adenomyoma of uterine tj-pe. 

Samf)son (loc. cit.) records a similar case in which an indurated area in 
the sigmoid just below the pelvic brim was found in association with an 
adherent cj'stic left ovaiy. The lesion of the gut was thought to be carcino- 
matous, and S cm. of the bowel were resected, with end-to-end reunion bj^ 
suture. The tumour proved to be an adenoma of endometrial tj'pe, but the 
ovarian C3^st was not examined liistologicallv. 

Li nw second case the apex of the ileopelvic loojj of the bowel was 
puckered, and its limien narrowed b3' a transverse depression wliich crossed 
the antimesenterie half of the gut, and was surrounded b3' an area of indura- 
tion and thickening wliich closeh’' resembled a SI0WI3' growing and retracted 
carcinoma. The affected part of the gut was not adherent to the pelvic 
lesion. 

In m3' first case a somewhat similar condition was noticed on the anti- 
mesenteric portion of the ileum at a point about nine inches above the ileo- 
cascal valve. The gut was not adherent, and it was somewhat distended 
above the strictured area. The peritoneum covering the transverse depression 
was opaque and ‘stippled’ in appearance, and the lesion was thought to be 
a localized healing tuberculous ulcer. 

In two of Sampson’s cases the implantation was similarl3’' situated in 
the ileum, and a further ease was recorded b3' Clara Stewart® in 1920 . Tliis 
marked restriction to portions of the intestinal tract which frequenth’ occup}' 
the jJehns, and the appearance and distribution of the implantations in both 
1113' cases, rather suggest that the transference of the endometrial tissue had 
taken place during some earlier period in which the gut had been adlierent 
to the pehdc lesion. 

SYMPTOMS AND PHYSICAL SIGNS. 

The S3'mptoms and ph3’sical signs of the pehnc lesion ma3' be character- 
istic, and we are chiefl3' indebted to Donald*® and to Sampson for their 
recognition. 

The age incidence is from 30 to the menopause, and the women affected 
are usualh' sterile or have borne no children for a munber of 3'ears, while 
the3' gencralh- suffer from acquired and increasmg d3-smenorrhoea due to the 
bleeding which takes place into the invaded ovar3' and pelvic implantations 
during the menstrual periods. In one of nw cases, and m several of the 
recorded instances of implantation in the bowel wall, a characteristic result 
of this menstrual hicmorrhage was the occurrence of intermittent obstruction 
during the periods. Rectal discomfort and tenesmus ma3' onlv then be 
present, or are more marked at those times. 

On peh'ic examination the e3'stic and fixed ovar3' ma3’ be felt in the 
pouch of Douglas ; wliile the uterus is fi.xed, and infilti-ation of the recto- 
vaginal sejitum, and of the wall of the rectum, ma3- be palpable when 
l^resent. 
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WJiere i-ectal jJain and discomfort at the menstrual periods are prominent 
s5^mptoms, examination with tlie sigmoidoscope should be helpful, for it 
would show that the mucosa is not involved in the lesion. 

The majority of the grafts tend to die off, and are of histologieal interest 
only ; but continued acti^dt}'- and progressive infiltration of the pelvic viscera 
may occur as long as ovarian tissue is present, and Sampson^ has shown that 
invasion of the Ijnnph channels may occasionally take place, and might explaiii 
the recorded instances!^ in Avhich adenomata of endometrial type have been 
found in the groin and other situations in which the possibility of implanta- 
tion and transplantation could be excluded. 

TREATMENT. 

While in particular instances the local lesions may require direct opera- 
tive treatment, this is not generally considered necessary, and on recognition 
of the nature of the implantations the further procedure should be directed 
against their source in the pelvic viscera. Sampson’s usual practice is to 
remove the uterus and both ovaries and tubes, and to disregard the implanta- 
tions (including intestinal) except as they may be easily removed for histo- 
logical stud3^ The ovaries are removed as they are a possible source of further 
implantations, and because their hormones tend to perjretuate the activity 
of any heterotopic endometrial tissue ; while the uterus is often retroverted 
and adherent, and myomas or other pathological conditions may be present, 
which in themselves indicate its removal. He admits, however,^^ that in 
special circumstances, as, for example, in young women who are anxious to 
have children, and in whom the disease is not extensive, he would be content 
with more conservative measures, and on occasion he has excised small 
endometrial deposits from the ovary. In five instances in which he had done 
conservative surgery the patients subsequently became jjregnant, and three 
of them had children. He considei’s, however, that these cases must be 
followed closely, as undoubtedly in some of them the lesion will recur or 
progress so that a second operation may be required. 
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THE CONTROL OF HEMORRHAGE AFTER PROSTATECTOMY 
BY THE USE OF THE INFLATABLE RUBBER BAG. 

AN IMPROVED METHOD OF RETAINING THE BAG. 

By T. JIcW. MILLAR, EDiKBtruGH. 

OxE of the dangers of enucleation of an enlarged prostate is hseniorrhage, the 
bleeding occurring chiefly from the ruptured veins in the •walls of the ca^^ty 
left after the prostate has been removed. Such bleeding may be profuse, 
and occurring, as it does, in patients who are often in poor condition, it adds 
considei'ably to the danger of the operation. In addition, the formation of 
clots in the bladder sometimes leads to trouble in the post-operative course 
by blocking the drainage tube in the bladder, so necessitating interference 
by the surgeon at a time when the jjatient is best left alone. 

3Iany methods ha^■e been devised to control this hiemorrhage. but it 
would seem that none is so simple, so effective, and so safe as the use of a 
specially designed inflatable 
rubber bag, such as the 
Pilcher bag. This seems to 
be in common use in 
America, but British sur- 
geons do not appear to be 
familiar "(vith it, and tlie 
piu'pose of this communica- 
tion is to draw attention to 
the advantages of such a 
baji, and to suggest a 
method of retaining it in 
position which is simpler, 
more effective, and more 
comfortable for the patient than any we have seen described. 

In 1914 Hagner described a simple bag which he had designed and used 
to control hemorrhage after prostatectomy, and Pilcher in 1917 modified and 
elaborated the design. Pilcher's bag is cone-shaped, and has attached to it 
two tubes, the one urethral and the other inflating. The urethral tube leaves 
the bag at the apex of the cone, but does not communicate with the cavitv 
of the bag ; instead it passes through the bag from the apex to the centre 
of the base, where it opens — into the bladder when the bag is hi situ. The 
inflating tube is attached to the bag near its base, and opens into its interior 
(Fig. 49). 

Method of Introducing the Bag.— Before the operation is begun a soft 
rubber catheter is jjasscd into the bladder per urethram and left in position. 
The prostate is enucleated in the ordinary way, and the prostate cavitv 
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examined to make sure that the removal has been complete. The end of the 
catheter is then pulled through the suprapubic wound, and the end of the 
urethral tube of tiie bag tlireaded over it and fixed there by means of a catgut 
stitch vdiich transfixes both catheter and tube. The catheter is then with- 
drawn from the urethra, pulling the urethral tube after it. As soon as the 
end of the latter has emerged from the external meatus, it is disconnected 
from the catheter, and further drawn upon so as to bring the collapsed bag 
within the bladder. The bag is now inflated, or distended Avith sterile fluid 
by means of a syringe attaehed to the end of the inflating tube, and Avhen 
sufficiently distended, as gauged by the surgeon’s finger in the bladder, the 
tube is clamped. Further traction on the urethral tube noAv draAvs the bag 
into the prostate cavity, the surgeon’s finger guiding it in and tucking doAvn 
in front of it the shelf of mucous membrane, or any tags of mucous membrane 

Avhich formerly coA^ered the 
A'esical surface of the prostate. 
The urethral tube is noAV firml}" 
pulled upon, and from that 
moment oiiAvards, until the 
risk of further hsemorrhage is 
belicA'ed to haA’^e passed, the 
tension on the tube is never 
relaxed. From that moment 
also practically all haemorrhage 
ceases. {Fig. 50.) 

New Method of Retaining 
the Bag in Position. — ^IVhen 
the bag has been inserted as 
described, there is still part of 
the operation to be completed, 
A'iz., the insertion of the supra- 
pubic drain and the closure of 
the Avound in the bladder and 
abdominal Avail. It is there- 
fore undesirable to remoA'e the 
sterile toAvels coA^ering the patient, but at the same time necessary to fix 
the urethral tube temporaril)'^ in such a Avay as to maintain the tension on 
the bag. This is simply done by pulling on the urethral tube and stretching 
it until its end reaches beloAV the patient’s knees, Avhere it is clamped to 
the patient’s bed-sock through the sterile toAvels by means of an artery 
forceps. The bladder may noAv be gently AA^ashed out, the operation com- 
pleted, and the dressing applied to the AA'ound. The forceps holding the tube 
is noAV remoAmd, the tube is held taut until the toAvels are remoA^ed, and 
then again clamped to the patient’s sock, and the patient returned to bed. 

A light Aveight- extension is nOAv substituted for the fixed extension Avhich 
has been employed up to this point, a AA'eight of 1 to 2 lb. being applied to the 
urethral tube bj^ means of a piece of string Ardiich passes oA^er the bar at the 
foot of the bed, or over a pulle}'^, though the latter is hardly necessary. The 
patient is thus left Avith the bag fitting snugly into the prostate pouch, and 
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securely kept there by a weight extension of 1 to 2 Ib. exerted along the 
urethral tube, which passes from the penis down between the patient’s thighs, 
causiner him no inconvenience and allowing him to move his limbs freelv 
without interfering with the tube or altering the pull on the bag. From the 
suprapubic wound there emerges the suprapubic drain, and alongside it the 
inflating tube, clamped {Fig. 51).* 

If, after four, six. or eight hours or longer, the danger of ha;morrhage is 
believed to ha^■e passed, the jDressure exerted on the walls of the prostate 
cavity can be immediatel}’ removed by disconnecting the weight from the 
urethral tube. The latter retracts to its normal length and then acts as an 
extra drain from the bladder, the end of the tube being passed into a urinal. 
If it is further desired, perhaps after waiting a few hours and no hajmorrhage 
having occurred, to deflate the bag, this is done by remordng the elamp or 
ligature from the inflating tube. Should an}- hsemorrhage again occur, the 



whole apparatus can at once be brought into use by inflating the bag and 
again attaching the weight-extension to tlie urethral tube. 

This method of retaining the bag in position seems to us more simple 
and effective than any of tlie other methods we have seen described. In 
practice we have found it very efficient and convenient, and infinitely more 
comfortable for the patient than some of the other recognized methods which 
we have tried, brief mention of some of which may be of interest. 

Methods Previously Employed for Retaining the Bag. — Hagner suggested 
tying a piece of gauze firmly round the tube just beyond the penis, so that 
the gauze, coming against the end of the penis, prevented the tube from 
slipping back along the urethra, and. tlierefore. the bag from passing up out 
of the prostate ca^■ity into the bladder. He stated that even this was not 
necessary, as the cut-off muscle tends to shut down on the tube and hold 


* N.n. — In using this nictliod two points require close attention : (1) Tension on the 
tube must not be too great : (2) Tlie bag, :c/ien itiserlcd, must be air-tight. If cither 
jioint is overlooked, temporary incontinence of urine may occur as a result of over- 
dilatation of the spliincter urcthne muscle. 
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the bag in position. Wc can Jiardly believe that the muscle would grip 
the tube sufficiently strongl}^ to keep the bag firmty pulled down into the 
prostate pouch. 

Pilcher fixed the tube to the inner aspect of the patient’s thigh by means 
of strips of adhesive plaster. This method was tried in one of the cases under 
our observation, but it does not seem so simple and reliable or so comfortable 
for the patient as the method we advocate. 

'\^arious forms of wire cages have been recommended. These fit or-er the 
pubic arch or round the upjier part of the thighs, and have a projecting portion 
passing down between the thighs, to which the urethral tube is tied. We 
have had experience of one such t3'pe of cage, and the patient found it 
extremelj’^ irksome. 

Method of Removing the Bag. — As a general rule the bag ma}'^ be removed 
fortj'^-eight hours after operation, and this is accomplished in the following 
way ; As the bag is remor^ed b}”^ the suprapubic wound, it follows that the 
urethral tube has to be drawn back along the urethra and then up through 
the bladder. A considerable portion of the tube has been Ijdng outside the 
urethra, and is therefore probably septic, and some precaution must be taken 
to prevent the introduction of any sepsis into the bladder. Two methods are 
suggested : — 

1 . Before remo^'al is carried out, the external meatus is cleansed, the 
urethral tube pulled on, and divided with scissors just be3'ond the penis, thus 
removing the part of the tube which has been exposed. This means, of course, 
that the bag is sacrificed and cannot be used again. 

2 . The external meatus and the exti-a-urethral portion of the tube ma3’’ 
be carefull3^ washed with soap and water, antisepticized with spirit, and lubri- 
cated with catheter lubricant. In this wa3'^ the danger of introducing sejisis 
ma3'^ be reduced to a minimum. 

The actual removal is simple. The bag is emptied b3' releasing the clamp 
on the inflating tube — if this has not alread3' been done — or actuall3’' exhausted, 
if necessary, b3^ suction with a S3'ringe attached to the inflating tube. The 
suprapubic drain is then removed, and the bag drawn out after it b3' traction 
on the inflating tube. Finall3’’, a de Pezzer catheter is inserted to act as a 
suprapubic drain. In this wa3'^ removal of the bag can be carried out Avith 
r'er3^ little discomfort to the patient. 

Advantages of the Bag Haemostat. — The advantages claimed for the 
bag hfcmostat here adrmcated ma3'' be summarized as follows ; — 

1 . It is simple, effectir^e, and safe. 

2 . It is easity and rapidl3’^ introduced and easity retained b3^ the method 
here suggested. 

3 . It is comfortable for the patient. 

4 . It is easity remoAmd rvithout pain or disturbance of the healing 
surface. 

5 . It tends to moidd the prostate cavit^"^ and to press doAvn OA'er its Avails 
an3^ ring or strip of mucous membrane left at the A’esicoiArostatic entrance, 
thus hastening the epithelialization of the cavit 3 n 

6 . It ensures the maintenance of a good lumen through the prostate 
caA-it 3 ' and into the anterior urethra, and so tends to preA-ent contraction and 
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partial occlusion of the bladder orifice, a troublesome complication ■which 
frequently occurs, delaying the reeommencement of urination by the patient 
and sometimes necessitating the passage of a bougie. Looked at from this 
point of vie'^v, the bag helps to shorten the period of convalescence. 

7. The simple method v:e suggest for retaining the bag in position by 
means of a light -(veight-extension ap 2 >lied to the urethral tube is, in our 
ojjinion. superior to any other method previously employed, and adds consider- 
abl}^ to the usefulness of the bag h.-cmostat as an instrument for controlling 
ha;morrhage after iDrostatectomy. 

Illustrative Cases. — The following notes are of five recent consecutive 
cases. All of them were average cases of chronic retention due to prostatic 
enlargement. Some had had acute retention and been catheterized on several 
occasions. All had a jDreliminary suprapubic cystostomy with insertion of a 
de Pezzer catheter for sujirapubic drainage. In all the bag hasmostat was 
emjjlo 3 "ed, being retained in the first case bj' means of an iron cage, in the 
others bj’ the use of a light weight-extension as described. 

Case 1. — iNIr. O. Prostate removed about 14 days after preliminaiy suprapubic 
cj’stostomj’. Xo post-operative lifemorrhage. Complained considerably of the dis- 
comfort of the cage tiU the bag was removed. Suprapubic drain removed in 10 
daj's. Began to pass urine about 14 daj's after operation, leakage from the wound 
ceasing about the 20th day. 

Case 2. — iMr. F. A semi-invalid on admission. Suprapubic prostatectomj" 8 
daj's after preliminarj' operation. Xo hemorrhage after lea\-ing theatre. Bag 
removed in 48 hours, suprapubic drain on 12th daj-. Passed urine the same night, 
and passed 70 oz. in the following twentj'-four hours. Wound quite healed on 16th 
daj% Left hospital on 27th daj' after operation. 

Case 3. — Mr. B. Over 70 j'cars of age. Prostate removed on 8th daj' after 
suprapubic drainage was established. Xo haimorrhage. Passed urine on 12th daj* 
after operation, and wound drj' on the 17th day. 

Case 4. — INIr. D. In poor health. Had been in bed off and on for several 
months. Preliminarj" drainage for about 14 daj-s. Prostatectomj' — considerable 
ha;morrhage on remo\-ing the prostate. Hsemorrhage apparentlj" completelj* con- 
trolled on inserting the bag. Urine passing from suprapubic drain perfectlv clear 
the same evening. Drain removed 12th daj-. Passed urine the same daj", and 
absolutelj’ no urine escaped from the suprapubic wound thereafter. 

Case 5. — ]Mr. 5IcR. Suprapubic drainage followed bj- prostatectomj" in 10 daj"s. 
Little hnEmorrhage, which ceased on inserting the bag. Passed urine on 12th daj" 
after operation. Slight leakage from wound for a few daj"s thereafter, but left 
hos])ital with wound drj" and liealed on the 20th daj" after operation. 

Other Methods Employed to Control Haemorrhage after Prostatectomy : 
their Disadvantages. — 

1. Irrigating the Cavity ivith Hot Water . — This method is now generally 
considered to be so ineffective that little need be said concerning it. The 
stream of hot water probably tends to remove the clots forming in the torn 
vessels rather than to stimvdate their formation. 

2. Methods zvhich Aim at Controlling the Bleeding by Ligature or Suture. 
e.g.. Thomson-AValker's ojjen prostatectomj", and Fenwick's method of clamp 
and ligature, using a sjjecial speculum through which the bleeding points 
arc seen. 
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The disad^'antages of these methods are : {a) Any such procedure must 
add considerabl}" to the time required to complete the operation, {b) In 
Thomson-Walker’s method a very full exposure of the bladder floor is required, 
(c) Considerable skill and practice, as rvell as special instruments, are needed 
to carr}^ out these procedures satisfactorilJ^ (d) Thej^ may fail to control the 
hremorrhage completelJ^ in which case some form of paeking has to be resorted 
to as well, (e) If a considerable fall of blood-pressure has occurred during 
the operation, bleeding may cease to a large extent ; but reactionaiy hjcmor- 
rhage may occur later from A’essels which have not been ligatured because 
they were not seen to bleed. 

3. Packing the Cavity xcith Gauze, e.g., ordinaiy gauze packing ; Barrin- 
ger’s method of using a sponge-holding forceps to keep the gauze plug forced 
into the prostate cavity ; Horsle}'^’s method, in which gauze is jJacked round 
an in-dwelling catheter in a loop of linen thread attached to the catheter at 
two points several inches apart, and traction made on the catheter. 

These methods may be criticized on the following grounds : (u) Ordinaiy 
packing does not always control the Inemorrhage, in which case repacking 
becomes necessary, {b) The use of gauze is said to give rise at times to an 
unusual amount of sloughing of the bladder and wound, (c) The removal of 
a gauze packing often causes considerable pain, and an unnecessary disturb- 
ance of the healing surface, (d) The use of gauze cannot be considered a 
clean method ; the portion which lies in the prostate pouch and the end M'hich 
is brought up through the suprapubic wound are continually soaked with 
urine — not a i^eiy suitable ‘dressing’ to keep closel}’^ applied to a healing 
surface for several days, (e) Barringer’s method need hardly be criticized, 
as it is designed for use only in those cases where the patient has been found 
unable to tolerate a catheter in the urethra, (f) Horsle3ds method seems to 
the writer to be neither easy nor likel}’^ to be reliable, in addition to possessing 
the disadvantages common to the use of gauze in anj' form for this purpose. 

I wish to express m}'^ indebtedness to Professor Fraser, of Edinburgh 
University, for the help and adrdce he has given me in preparing this paper, 
and for permission to nublish the notes on cases. 
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HIGH OR THIRD-DEGREE PROLAPSE OF THE RECTUM. 

By K. "W. :M0XSARRAT, LI^'ERPOOI.. 

The purpose of this paper is to support the following projDositions : (1) High 
or third-degree pi-olapse of the rectum is a true invagination. (2) The 
starting-point of this invagination is always about the junction of the jDelvic 
colon and the rectum. 


HISTORICAL. 

The condition has not received much attention in the text-books. 

Swinford Edwards refers to it as follows : “The jiatient usually com- 
plains of a constant desire to go to stool, and of various uncomfortable sensa- 
tions in the bowel. Defalcation is accomplished with much straining, and 
discharges of mucus, perhaps tinged with blood, occur from time to time. 
In cases which ha^•e come under my notice the most marked and sometimes 
the only sjTnptom has been a A'ery copious dischai-ge of mucus and flakes of 
lymph, resembling to some extent the profuse watery discharge characteristic 
of villous disease'’. 

In Tillmann's Special Surgery the subject of i^rolapse of the invaginated 
colon is discussed, but the occurrence of invagination of colon into rectum 
without protrusion through the anus is not mentioned. With regard to pro- 
lapse of the invaginated colon, the author states that the condition is most 
frequently reported as a sequel to tumours of the sigmoid flexure. 

Lockhart-^Iummery does not refer in his text-book to any particular 
symptomatology associated with high rectal invagination. 

Bodkin, of Xew York, defines 'third-degree prolapse’ as follows : “The 
prolapse begms high up in the rectum or sigmoid flexure, and extends down 
into the ampulla of the rectum, but does not protrude tlirough the anal 
orifice". He does not. however, describe any particular symptomatology'. 

Gant, of Xew York, devoted considerable space to the treatment of third- 
degree prolapse by operative measures, favomlng excision of the mass below 
and fixation of the colon above. 

It is in Harrison Cripps’ book, however, that the clinical description is 
most complete. He says : ‘‘The upper part of the rectum is invaginated into 
the lower, but not to a sufficient extent to reach the anus. It can be under- 
stood how there is little difficulty in the diagnosis of jDrolapse when the bowel 
can be actually seen protruding from the anus ; but in the third form of 
jn'olapse to which I have alluded, and in which there is no protrusion, the 
diagnosis is not so easy, and I would Avish. moreover, to call special pro- 
fessional attention to this variety, for I am confident that it Avill occasionallv 
afford an explanation of rectal symptoms otherwise unaccountable’'. In spite 
of what Harrison Cripps wrote, the clinical course of these cases is not as 
generally knoAvn as is desirable. 
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TYPICAL CASES. 

Higli or tliird-degree in^^agination may occur as au acute condition, and 
need an emergency operation for its relief. 

On June 3, 1920, I was asked to see a gentleman, age 46. He was some- 
what stout and florid. Earlier in the daj^, not having had a normal action 
of the bowels, an attempt resulted only in the passage of a little mucus, after 
a good deal of straining and a sensation of something being in the rectum. 
About two hours later, again having the desire, he passed more mucus, this 
time blood-stained. Soon after this action he had severe abdominal pain, 
and this continued intermittently until I saw him about six hours after the 
first symptoms. He was then in severe jrain in the lower abdomen, which 
was moderately distended ; he had passed a considerable amount of blood 
per anum, but no flatus or motion. The distention and the character of the 
pain pointed to some form of low intestinal obstruction. Rectal examination 
revealed within reach of the finger a protrusion into the ampulla with an 
orifice at its apex ; there was blood in the rectum, but no sign of growth. I 
had never heard of acute colorectal inAmgination ; but the condition found 
had to be dealt with. He was remoA'ed to a nursing home, and I opened the 
abdomen shortl}'- afterwards in the middle line above the pubis. An invagina- 
tion invohdng the lower pelvic colon and the upper rectum was displayed and 
disinvaginated without any difficulty, and the colon was fi.xed by sutures to 
the parietal peritoneum in the left iliac fossa. The patient gave no more 
trouble, and had no further symptoms of the condition. He died from 
syncope this year, five years after oiJeration, never having had any intestinal 
complaint of any sort. 

The condition Avas new to me, and I haAm not met Avith it in so acute a 
form since. 

The cases in Avhich the symptoms are subacute and intermittent oAmr a 
long period are Avell illustrated bj”^ the folloAving history. The patient Avas 
a man, age 34. He Avas obserAmnt, and I asked him to Avrite an account of 
his condition, AA-hich he did as folloAvs : — 

1. Symptoms. — Dull pain at base of rectum, like rheumatic pain, coming on 
suddenly and gradually getting more intense, as if pressure AA'as being applied to a 
supersensitive spot inside the rectum near base of spine, combined AA'ith a faint 
feeling. 

2. Effect. — Sometimes causes complete fainting if unable to lie down flat in 
time first. Also, sickness on the foIloAA'ing day Avith intermittent A'omiting oA'er a 
period of up to tAA'eh^e hours. In betAA'een periods of attacks seA^ere colic pains AA'ith 
fainting haA^e been experienced. 

3. Period of Attacks. — ^^^aries in frequency — say, from once or tAA'ice a month to 
once in six months. 

4. Times luhen Experienced. — Pain comes on during the day AA-hen otherwise 
feeling fit, and at other times AA’hen in bed during the night. 

5. Forms of Relief. — To lie doAA’n flat if possible and if not already doing so. 
IVarmth such as a hot-AA'ater bottle applied to base of spine, also somctirnes to 
abdomen or feet. Pain generally going off, or at least decreasing, on passing of 
AA’ind, AA'hich is often impossible at the time until AA’armth is applied. 

6. Time luhcn First Experienced.-— As far as I can remember, someAA’herc betAA'een 
the ages of 10 and 15, AA'hich would be getting on for tAA'enty years noAA', the pam 
then coming on AA'ith constipation, as attention AA'as draAA'n to it by my being 
found fainting in the laA’atory. 
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7. Time since at ichicli CliicJIij Affected . — In 1914 and 1915, at the time I had 
an attack of appendicitis. My appendix was removed in September, 1915, after 
wliich I was free of the above attacks for some time, but they commenced again 
with slight attacks from about 1917 onwards till about 1920, and severe attacks 
sometimes combined -v^ith fainting between 1921 and 1924. 

There have to be added to the above notes witten by the patient, that 
he had noticed imicus in the stools fairl)’^ frequently and in association with 
the attacks, and that abdominal colic usualh”^ occurred with the rectal pain. 

On rectal examination there was found to be definite telescoping of the 
bowel above into the rectal ampulla, and the protrusion was oedematous and 
hypertrophied. Haemorrhoids were ju'csent, and the anus was very sensitive 
to examination. 

On ^larch 10 I fixed the pehde colon. He has not been entirely free from 
symptoms since then. On April 1 and 8 he had flatulent pain in the abdomen, 
and a feeling of distention associated with a feeling of pressure in the rectum ; 
the attack in each case went off at once on the passage of wind. 

I have met with a number of eases similar to the above, and I think the 
condition is more common than is generally supposed ; when one becomes 
alive to the significance of a group of sj-mptoms and on the look-out for them, 
the condition of course turns up more frequently in one’s practice. 

The end of a colorectal in\-agination is likely to be eventual protrusion 
at the anus, and it must not be considered characteristic that the invagina- 
tion always remains intrarectal. 

As in the following case, the passage of mucus and blood is often the 
most prominent symptom : — 

A female jjatient. age 31. a school teacher, was admitted to hospital 
on April 23, 1923. She had habitually been constipated until six months 
jrreviously ; about this time she began to ha\'e pain in the act of defecation, 
and she also had pain in the joerineum apart fr-om the act of evacuation. 
The motions then became more frequent and more fluid than usual. Two 
months before admission she had first noticed ‘blood and slime’ in the 
motions, and this had continued. Her pain had been of an intermittent 
type, and had also been felt in the abdomen to the right side of the middle 
line above the pubis. Speculum examination showed the condition to be one 
of colon invagination into the rectum, with ulceration of the protruded bowel. 
In the ampulla was a large quantity of mucopurulent fluid. 

AVhat the primary condition leading to this rectal invagination may be 
is uncertain. An unusually lax mesocolon has been alleged. In some of my 
cases I ha\-e thought that anal spasm was connected with its onset ; however 
that may be. it is a condition to be borne in mind when a patient comes 
complaining of pelvic and perineal pain, sj^asmodic in character and of a 
Ijcculiar paralysing and distressing type, associated with the passage of mucus 
and perhaps blood. There are other rectal conditions which wiU produce 
very much the same symptoms, more particularly villous gro^rths and poh-pi. 
but colorectal invagination must be sought for and excluded. 

The following history is of interest -irtth regard to the relationship between 
high prolapse and anal spasm : — 

A gentleman, age 58. had had hasmorrhoids for years with occasional 
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bleeding. Of late he had had some abdominal pain. The first attack was 
two years previously, when he had an illness which was considered jDtomaine 
poisoning, the chief symptoms being abdominal pain and the passage of blood 
and mucus by the bowel. The last attack began twelve daj^s before he was 
seen, Avith diarrhcea and abdominal pain ; the diarrhoea consisted of mucus 
and blood. He had since had, off and on, pain in the rectum itself, and a 
feeling as if the bowel was coming down. On the day Avhen first seen I could 
make only an abdominal examination ; he could not tolerate a rectal exami- 
nation, and his own medical adviser had also been unable to persuade him 
to permit this. The anus was held in firm spasm, and all that could be 
ascertained was that there Avere external piles of long standing. Under ana;s- 
thesia an examination Avas made AA'ith the sigmoidoscope. The pelA’ic colon 
Avas croAvded doAvn into the rectum and highly congested ; it bled AA'hen 
touched by the instrument. GroAA’th in the colon and rectum aa'us excluded. 
A barium meal Avas folIoAA’ed through, and there Avas no arrest or delay in 
the large boAvel or rectum. This, then, is a case of colon inAmgination, and it 
is associated Avith anal spasm in a Amiy mar-ked degree. For the time being 
his doctor and I liaAm agreed to haAm a periodic examination of the faeces and 
to Avatch the progress of his symptoms. At the time of the sigmoidoscopic 
examination he Avas free from complaints. 

DIAGNOSIS. 

I belicA’^e that if these cases are looked for the condition AA-ill be found to 
be not uncommon. I am aAA'are that, before I appreciated the symptom- 
atology and its interpretation, one met AA-ith cases of rectal haemorrhage and 
mucus associated Avith pain in AA’hich, AAdien groAvth had been excluded and 
ulceration not found, one Avas at a loss for a diagnosis. I suspect that some 
of these cases Avere instances of colorectal inAmgination. 

Regarding differential diagnosis from rectal and colon carcinoma, the 
condition so closelj^ simulates the common features of cancer that inspection 
through a sigmoidoscope is essential to its diagnosis. Its clinical course, 
as compared AAuth that of carcinoma, is distinguished by its intermittency. 
Instead of the daily small stools of cancei’ous ulceration, Avith mucus and 
blood, there are interAmls of complete freedom from any discomfort AA'hich 
maj'^ extend to months. 

The condition for AA’hich it is most likely to be mistaken clinically is 
‘mucous colitis’ ; but no surgeoir to-daj”^ AA’ould make a diagnosis of mucous 
colitis AA’ithout a sigmoidoscopic inspection. This Avill at any rate exclude 
high prolapse, eA’en though the changes in the pelA’ic colon in mucous colitis 
are so often inconspicuous. 


TREATMENT. 

The treatment of colorectal inA’agination is by colopexij. I liaA'c the 
folloAA’ing remarks to make about this operation : — 

1. DisiuA’agination may be difficult. In one of my cases I aa’us not 
satisfied Avhen the operation Avas finished that disinvagination Avas complete. 
At the bottom of a deep male pelvis, AA'ith the Avail of the gut cedematous anc 
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somewhat rigid, I felt tliat reeurrenee was a possibility. I liad to ojierate on 
this ease a second time, and found the solution of the difficulty ; complete 
disinvagination was impossible without the aid of an assistant's hand intro- 
duced entirely into the rectum. Probably this is a %'ery unusual difficulty 

2. Fixation to the anterior abdominal wall should not be done. The site 
for fixation is in the left iliae fossa as low as possible. Fixation should be 
made after incision of peritoneum and iliacus fascia over an area not less than 
6 in. in its long axis. ^luscular bands of the colon are sewn to the edges of 
this incision, and about twelve stitches are required. I prefer silk. 

3. The operation cures high rectal ])roIapse if all the slack of the bowel 
is taken up, and if sufficient care is taken over the actual fixation. 

Fixation of this kind is a perfectly satisfactory method of arresting the 
prolapse ; but colopexy has been somewhat out of favour ^^^th surgeons 
because a few stitches haA’c been relied upon to attach the bowel to the 
parietal peritoneum. 

Considering how careful one has to be in making a permanent colostomy 
to take in all the proximal slack of the colon if a prolapse is to be avoided, 
it is surprising that prolapse of colon into rectum is not a more common 
accident. It is prevented by the anchoring of the bowel at the sacral pro- 
montory and below. In prolapse these moorings give and become slack. As 
far as my observations have gone, it would seem that that portion of gut 
where pelvic colon becomes rectum forms the apex of the invagination, and 
that as this advances into the rectal ampulla the latter is progressively turned 
outside in. In other words, the type of invagination appears to be the 
analogue of iIeoca?cal intussusception. I have not met with any case of colo- 
rectal invagination analogous to the ileocolic intussusception of the other 
end of the large bowel. 


SUMMAHY. 

I would stun up the clinical facts regarding colorectal invagination (the 
so-called high or third-degree prolapse) as follows : — 

1. It seems to be connected in some cases with a condition of anal spasm. 

2. It may occur as an acute condition causing stmiptoms of obstruction. 

3. Anatomically it is a turning-in of the rectum into itself, commencing 
at its upper end. 

4. As a chronic condition its main symptoms are discomfort and difficultv 
in defa?cation. a peculiar rectal pain described bj- patients as paralysing, and 
the evacuation of mucus and usually blood. 
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THE SURGERY OF THE LUNG. 

By JOHN T. MORRISON, LiraRPOOL. 

The surgery of the lung has attracted attention from a much earlier date than 
would at first sight seem probable. It is stated that the lung was resected 
in man as far back as 1884,^ but I have been unable to trace the exact refer- 
ence. Since then a large amount of experimental Avork has been done, to 
shed light upon the problems 2 >eculiar to ojDeratiA'e Avork in this field. In the 
early daA'’s sepsis led to the sjDeedy death of almost CA’cry animal that suiwiA’ed 
the shock of the operation, and jrroA'ed a terror CA'en in the hands of so great 
a surgeon as J. B. iMurjAhy.- In 1909 Sauerbruch® reported the survival of 
onlj’’ 4 animals out of 38 ojAerated on. 

In the minds of almost all, surgeons aird exiAez'imenters alike, the risks 
of an open lAneumothorax loomed large. Accumulated experience of Avar 
AA'Ounds, hoAveA’’er, has taught us that expensiA’-e and complicated methods 
are not necessary to co2Ae Avith this danger, and that, Avhile a ‘sucking’ Avound 
is of graA^e omen, a Avidely 02Aened thorax permits of extensive operative 2)ro- 
cedures on the lung in comparatiA’'e safety. Since those' days a controA'ersy 
has raged as to the exact conditions under AA’hich respiration is carried on in 
such cases, and as the question is one fundamental to our subject it must 
be briefly alluded to. 

One school insists on the pliability of the mediastinal curtain, and shoAA's 
that alterations of 2Aressure on one side are automatical!}’’ and tolerably accu- 
ratel}’’ reproduced u 2 Aon the other. The corollary of such a 2 Aosition is of course 
that, giA^en the cross-sectional area of the trachea, and the A'ital capacity of 
the indiAudual, it is merel}’’ a mathematical 23roblem to determine how large an 
opening may be made, in either one or both sides of the thorax, before the 
lungs cease to function, and death from asphyxia results. The area of such 
openings has beeiA A'ariously com2Auted at from 64 to 102 square centimetres. 
Of this line of ai’gument Graham, of Washington, is one of the leading 
ex2Aonents.* 

Graham, hoAVCA'cr, has to face the undoubted fact that large thoracotomies 
haA'e frequentl}^ been made, far exceeding the highest estimate of the area of 
safet}'^. Pierre DuAml, aa'Iiosc reputation as an operator on the chest Avas 
firmly established during the Avar, declares indeed that safet}"^ lies in securing 
a A^ery Avide opening into the chest, and as complete collapse as possible of the 
lung upon that side.® 

It is 2Aossible that the truth lies someAA’here betAveen the tAvo positions. 
The mediastinal cui'tain is no doubt a structure most sensitiA'e to A'ariations 
in pressure ; but CA'en in health it surely has a limit to its 2 Aliability. On the 
other hand, ma}’’ it not be that DuA-al does not fully realize to Avhat an extent 
he diminishes the 02AeniiAg into the chest AA-hen he 23uts his hand in, or AA-hen he 
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draws the lung out, and tliat every manipulation of the lung tends to fix the 
mediastinum, and so interfere with the transmission of positive pressures to 
tlie unojjened pleura ? 


EXPERIMENTAL METHODS. 

For the last two and a half years I have been investigating some of the 
problems involved in the removal of lung tissue, and the technique necessary 
in sueh operations. I was interested, too, in the measures ado25ted bj^ nature 
to readjust the relations of the intrathoracic organs. This experimental work 
has been done entirely on rabbits. The anrestlietic used was simply open 
ether given on a towel. 

I began by making a ^-eidical incision through the costal cartilages from 
the 4th to the 9th, but soon ga\-e tliis up in favour of an intercostal incision 
in the 4th sjrace, extending from close to the sternum to nearly the posterior 
axillary line. The wound is widely opened by a mechanicallj^ actuated self- 
retaining retractor. A few moments’ delay after opening the pleura allows 
the resjDirations to quieten down. The lung can then be seen partially col- 
lapsed. and easy access is had to the i-oot. It was soon found that with the 
chest thus M’idely opened, once the anajsthetist had gained a little experience 
with the animals, no difficulty arose that could be traced to the open pneumo- 
thorax. Small portions of lung were removed, and later whole lobes, ^^■ithout 
difficulty and without ill-effect. At first I was careful to suture pleura, invag- 
inating the wound as war experience seemed to indicate was essential ; but 
owing to the awkwardness of delicate manipulations in the confined space of 
a rabbit’s pleura I abandoned this step. Results were in no way different. 
There was no single case of sepsis from first to last, and I attribute the impor- 
tance of suturing the pleura in war wounds to the invariably infected nature 
of the trauma. In these rabbits, on the contrary, even the primar}’’ di^'isions 
of the bronchi were always found to be sterile. The method finally adopted 
was simph' to crush the base of the piece of lung to be removed with a clamp, 
and ligatiu-e with Xo. 1 ten-day catgut. The chest was closed, of course with- 
out drainage, with interrupted through-and-through stitches of chromic gut 
encircling adjoining ribs. 

When now I came to resect a whole lung, I found myself invariably 
unsuccessful. In every case the animal died either at the moment of clamping 
the ijulmonary root or else almost immediately after. The respirations at once 
became very deejr and irregular and speedily ceased, usually in full inspiration, 
the chest gradually subsiding as the animal died. The heart continued to beat 
for some time. In one case onl}- could I find any local condition that could 
have had any bearing on the fatality — namely, in one rabbit in which a certain 
amount of blood had been aspirated into the main bronchus of the opposite 
side. 

It then occurred to me that the cause of the trouble was a nervous inter- 
ference with the refiex of respiration by powerful stimuli passing from the 
grossly traumatized pidmonary root, via the anterior and posterior jiulmonary 
plexuses. I therefore divided the vagus in the neck, on the first occasion 
three weeks beforehand, but later on as a first stage in the main operation. 
The result was astounding, for one could then remove with case the whole lung. 
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without any change in respiration or heart-rate suffieient to eause the least 
anxietjn In one case a vagus block with novocain appeared to give as com- 



Fig. 52. — Transverse section of 
adult rabbit : normal control. 
R, Right lung ; L, Left lung ; H, 
Heart ; P, Posterior mediastinum. 


plete security as division of the nerve, but pre- 
liminary administration of atropine failed to 
influence the mortality. Since this simple 
prophjdactic has been adopted, I have had no 
deaths from complete resection of one lung, 
except in one case where the ligature on the 
root slipped, and bleeding quite uncontrollable 
in the tiny space of a rabbit’s pleura followed. 
The animal died the following night. 

RESULTS OF EXPERIMENTAL 
OPERATIONS. 

The results of these operations may be 
looked at in two waj^s : first of all as regards 
the effect on function ; and, secondly, as re- 
gards anatomical and histological changes in 
the remaining viscera. The well-being of the 
animals did not appear to be in any way 


affected, and indeed they seemed particularly well nourished and quite 


vigorous. Attempts on the part of the labora- 
tory attendant to catch them, when they 
were let loose, resulted in considerably more 
dyspnoea on the part of the huntsman than 
on the part of his quarry. 

The anatomical and histological changes 
found are most instructive. The animals 
were killed at intervals varying from three 
to six months after operation, and the speci- 
mens prepared as follows : Immediately after 
being chloroformed, the femoral artery was 
opened, and 10 per cent formalin injected 
until the twitching of the muscles all over 
the body showed that the animal had been 
thoroughly infiltrated. It was left lying in 
a weak solution of formalin till thoroughly 
hardened, and sections were then carefullj'^ cut. 

During life there is strikingly little asym- 



metry of the chest to be seen, but when 
sections are studied it will be noticed that 
the operated side is considerably smaller than 
other. This appears to be brought about 
'^'arious ways. In the earlier cases where 
'^''’^filages had been divided, the posterior 
ends slid forwards over the anterior ends. 


"\cvs\oH Was 


Fig. 53. — Transverse section of 
adult rabbit six months after left 
total pneumectomy. The drawing 
shows a reverse view. Note how’ tho 
right half of the thorax is occupied 
by the heart (H) and great vessels (P). 
R, Right lung. 

In those Avhere an intercostal 


employed there was crowding together of the ribs, and no 
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some accompanjang scoliosis. In addition to this, the size and relationship 
of the remaining intrathoracic structures are 
altered, so as to fill to some extent the place 
of the lost lung. 

Of these, the part played by the heart is 
a difficult and important one. Tlie impression 
gained from a study of the cross-sections {Figs. 

52 and 53) would suggest that there is enlarge- 
ment of the organ ; but observation of a 
number of controls prepared as nearl}- as 
possible in the same way shows considerable 
variations, or apparent variations, in normal 
animals both in the size of the heart and in 
the thickness of its walls. Although I person- 
all}’ consider that the wall of the right ventricle 
is never so thick as after pneumectomy, the 
degree of difference in some of the conti-ols oi.-Xransverse section of 

is not such as to make the fact self-obvious. adult mbbit. : normal control. Tlie 
. c. 11 .1 -1111 1 r r drawing shows a reverse view. R, 

Alter all, the available channels ol eseape tor Right lung • l. Left Umg ; h, Heart, 
the blood from the riglit ventricle are immedi- 

atel}^ diminished b}' an}’thing up to 50 per cent, and h}’pertrophy, one would 

think, must follow, or dilatation and heart 
failure ine\’itabl}’ result. As a matter of 
fact, the researches of Heuer and his associ- 
ates have shown that the output of the 
heart after total pneumectomy is increased. 

A stud}' of tlie cross-sections of the 
w’hole thorax shows that the heart lies close 
to the ribs on the left side of the chest ; 
but if its relationsliip to the middle plane 
is compared in the two transverse sections, 
it is clear that there is surprisingly little 
displacement of the organ. 

In regard to the lung, several in- 
teresting points arise. It is ver}’ striking 
how the posterior mediastinum is pushed 
over to the operated side by the lower 
lobe of the remaining lung {Figs. 54 and 
55). In a specimen of long-continued 
collapse of the left lung in man in the 
Fig. .'lo.— Transverse section of ndidt pathological mUSeUm of the Universitv of 

m^l^ Liverpool, it is most instructive to’ see 

been cut slightly lower than Fiff. 34, so liow a somewhat similar change has taken 
that only the airex of the heart is seen. rru _ c it, • t ^ i 

'I he characteristic bulging of the base of place, IilC Upper lObC 01 thC right lung 

the right hmg into the left thorax isjveii has pushed the mediastinum — ^the superior 
fcen. R, Right hmg; H. Heart; D. • , r 

Diaphragm covered with fat. mediastinum — before it as it has passed 

in front of the great vessels and the 
upper part of the heart over to the collapsed side. 

VOL. .\IV. — NO. 53. 
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It is claimed by Kawamura^ and Da Fano® that there is an actual hyper- 

troph}'' of the remaining lung ; 
but, to say the least, this appears 
doubtful. Two t}'^pes of change 
are seen to take place, but both 
Avould seem to be of a pathological 
rather than of a physiological 
order.* In some a development 
takes place analogous to so-called 
compensatory emphysema {Figs. 
56 and 58), although the capillary 
vessels in the alveolar walls are 
for the most part well preserved. 
The jratchy character of this 
change is curious (Fig. 58). 

In other sections of the lung, 
and these the more numerous, an 
intense vascular engorgement is 
found (Fig. 57). Careful study of 
this type shows the air spaces on 
the whole increased in size but 
The epithelium lining them is greatly 



Fig. oC. — 'W ell-marked emphysema of remaining 
lung after total pneumeotomy. 


.. riV'vV'-"' X:.< 


diminished in number in any one field, 
stretched, the nuclei being few in 
number and far apart. The ar- 
rangement of the blood-vessels 
does not suggest new formation 
of capillaries, but rather a great 
distention and thinning of those 
which already exist — so much so, 
indeed, that in many instances the 
vessel walls are very hard to 
distinguish, and the microscopic 
appearance is that of sinusoidal 
tissue. The presence of many 
granules of blood pigment would 
bear out the above interpretation, 
granted the very natural assump- 
tion that this intense engorgement 
leads to many small hEemorrhages. 

It was pointed out to me by 
Professor Ernest Glynn — ^to whom 
I am indebted for much helpful 
comment — that it would probably 

be found that the emphysema occurred in the less well-supported parts o 



Fig. 57, — -Remaining lung after total pncu- 
mectomy, showing intense engorgement and 
thickening of the alveolar walls. 


* It is perhaps only fair to Da Fano to state that the animals used by him ere o 
ten ^veeks old, and it is possible that true hypertrophic changes might ^ ‘ ^ * 

^vhc^eas in the adult animals used in my experiments such recuperative elforts on le p« 
of nature might well fail. 



THE SUEGEEY OF THE LUNG 


99 


the lung, the congestive changes in other areas. This suggestion I have 
been able to confirm. It is stated by Da Fano that acute vesicular em- 
phj'sema supervenes throughout the whole lung within three da 5 "s of the 
operation. If it be so, it is noticeable that the animals show no striking 
respiratory distress during this period. 

Lastly, the specimens suggest that there is an increase of fat, both in the 
superior and posterior mediastinum. Tliis third method of obliterating dead 
space is most convineingty demonstrated in Fig. 55. 

The empty pleural cavity is, of course, to begin with, filled with air ; but 
in the course of two to tlrree weeks, as has been shorni by Heuer following up 
these cases radiographically, the air is mostlj’’ absorbed. In my specimens 
the anterior or ventral portion becomes largely obliterated bj' fine adhesions, 
while the dorsal part tends to remain free. This may be because any blood 
that is left in the i^leura will 
naturally accumulate ventrally, 
where it will, in time, induce a 
plastic pleuritis. In no animal 
was any fluid found post mortem. 

Lr one case of partial resection of 
a lobe, three weeks after operation 
a long thread-like adhesion run- 
ning from lung to diaphragm was 
found. The lung itself was so 
soundlj' healed that even micro- 
scopically it was extremel}' doubt- 
ful where the resection had been 
done. In complete pneumecto- 
mies the stimip of the root of the 
lung becomes embedded in fibrous 
tissue and covered with smooth 
pleura. In no case was there any 
leakage from a bronchus. 

This work confirms in its 
leading featm-es the results of Da 
Fano, and of Heuer and Dunn of 
the Johns Hopkins Hospital. The latter carried out their work on dogs, 
using intratracheal pressure anfesthesia ; the former operated upon rabbits, 
the method of anresthesia not being stated. Neither seems to have had 
ti'ouble with shock as I did in performing total pneumectomy on rabbits, 
and. so far as one can judge, the essential difference in technique lav in 
the disposal of the hilum. In the larger animals Heuer was able to isolate 
and tie separately the pulmonary artery and veins. The bronchus was 
sometimes subjected to crushing. Da Fano simply ajDplied a mass ligature 
of silk to the whole root of the lung, but without preliminary clampintr. 
It may be that these methods inflict less violent, or perhajDs less sudden, 
trauma on the nerve plexuses in this region, and that this accounts for the 
success of these workers. 

Nevertheless, out of my failure a striking fact has come, namelv. that 



Fig. 58. — Section shotving patchy distribution 
of emphysema in remaining lung after total 
pneumectomy ; adjoining lobules show respec- 
tively a practically normal appearance (N) and 
well-marked emphysema (E). 
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by vagus blockage I could prevent a death which otherwise ensued vuth 
certainty, and it may be that this observation will find a useful application in 
the human subject. Lilienthal tells us that, even in exeision of a single lobe 
in man, shock is a factor to be seriously reckoned with. Partly, no doubt, 
this is due to trauma inflieted on the chest wall ; but this he has already tried 
to eliminate by infiltration and intereostal bloekage with local anfesthetics. 
There remains the faetor of shock due to intrathoracie trauma, and it is clear 
from his experience that anything which will diminish this risk will go far to 
improve the results of operation. Here the greatest possible delicacy in 
handling the hilum, and vagus blockage, would appear to go hand in hand. 
In a private communication from Morriston Davies, he tells me that he has 
already made use of this procedure in a case of partial pneumectomy in man 
with a very satisfactory result. 

rinall}^ I would draw attention to the extreme simplicity of the 
administration of the anresthetic, and to the fact that the thorax remained 
widel}'^ open for many minutes without serious ill-effect on heart or respira- 
tion. The size of the opening was diminished only by the insertion of 
instruments, except at the moment of tying the ligature. 

APPLICATION OF THE EXPERIMENTS TO MAN. 

The gulf between these operations and the application of the experimental 
results to man is, I fear, both wide and deep. To a certain extent, it is true, 
the margin of safety is often increased in man b}’^ adhesions of lung to chest 
wall, or increased rigidity of the mediastinum ; but on the whole the scales 
are weighted heavily against the surgeon by the fact that in disease the 
human bronchi are so frequently, if not invariably, infected. To cope with 
this, many expedients have been devised, such as the application of grafts of 
lung tissue to the cut bronchus, di-ainage directly to the surface through a 
rubber sleeve, and even the eventration (if we may use such a term of a 
thoracic structure) of the infected stump. Infection still remains, however, 
one of the gravest risks in pulmonary surgery. 

The most extensive record of the surgery of the lung in civil practice that 
I have been able to find is that of Lilienthal.® In the operative treatment 
of bronchiectasis a heavy mortality — well over 50 per cent — proves the need 
for further advances in technique before surgical methods can make any real 
contribution to the treatment of this condition. The chief causes of death 
were first shock, second sepsis. The whole lung has been resected for uni- 
lateral tuberculosis by Stretton, Tuffier, Doyen, Lowson, Sonnenburg, and 
Macewen — by the latter on four occasions. In 1906^® he described the case 
of a man whose left lung was riddled with tubercle. It was completely 
removed, and I am informed by Mr. John Macewen that this man is still ali^ e 
and is doing light work. Heidenhain^^ reports the removal of the lower lobe 
of the lung for bronchial fistula, and local resection of lung for a tumour of 
the chest wall adherent to visceral pleura. KummelP® removed the whole 
of one lung for a primarj’^ carcinoma, but lost the patient six days later from 
an acute bronchitis affecting the remaining lung. 

In all the instances above quoted one cannot but be struck by the great 
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gravit3' of the conditions dealt ■with and bj' the grievous mortalitj'. But is 
it not so with all new procedures ? It is onh' as diagnosis is made earlier 
and with greater accuracj', Avhile at the same time the knoM’ledge of patholog}^ 
grows and technique improves, that the mortalitj' falls. Nothing could be 
further from the ■\n-iter’s mind than the idea that surgery is immediately to 
suppN the apjoropriate treatment for local diseases of the lung. On the other 
hand, enough has been done to indicate that in this sphere, too, closer co-oper- 
ation between pln'sician and surgeon will lead to the greater benefit of the 
patient. It has been said bj' LilientbaB* that we have at our disposal in 
exploratorj' thoracotonw a simpler and more effective method of diagnosis 
than in exploratorj' laparotomjx while at the same time, if no further opera- 
tive procedures are undertaken, the resulting invalidism is much less. Such 
operations, too, will open up a waj”^ to the knowledge of that ‘ pathologj' of 
the living ’ which has done so much to advance the treatment of diseases 
of the alimentarv sj-stem. ^la^' it not equalh’' be the prelude to discoveries 
that will bring relief to those who suffer from hitherto incurable diseases of 
the lung ? 

Acknowledgements are due to Professor J. il. Beattie, in whose labora- 
tories the work was done, for everv facilitj- offered ; and to Mr. Douglas 
Kidd, of the Universitj' Department of Patholog}', for the illustrations. 
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TREATMENT OF CEREBRAL TUMOURS* 

By PERCY SARGENT, Londox. 

In the following brief sui-vey of a iiersonal experience of cerebral tumours, 
I shall deal exclusi\’elj’’ with the operative treatment of true neoplasms, 
taking no account of those cases of tuberculoma, syphiloma, and other condi- 
tions which gi^•e rise to similar or identical symptoms. As to treatment 
other than operative I have no remarks to make, seeing that any such can 
only be palliative even in intention. At the present time all forms of radio- 
therapy ha^'e been disappointing in their results, although in a few instances 
the employment of radium combined with operation, i.e., the burying of 
radium in a glioma, has seemed to modify the natural course of the case 
appreciably. 

Classification of Cerebral Tumours. — Intracranial tumours may he classi- 
fied regionally or histologicalfy, but from the surgical standpoint a grouping 
which combines the two is convenient. For the purposes of this communica- 
tion I shall consider only the following groups : (1) Cerebral gliomata ; (2) 

Cerebellar Umours ; (3) Endoiheliomata ; (i) Ccrehclloponiinc tumours ; 

(5) Pituitary tumours. 

The grou]3ing of the gliomata according to their clinical behaviour and 
histological characters is beginning to be possible, and is of great importance 
from the point of view both of treatment and prognosis. There are, for 
example, those which undergo spontaneous eystic degeneration, where little 
can be found even microscopically of foi'med tumour structure, and Avhere 
there is little or no infiltration of the surrounding braizr. These ar-e most often 
found in the cerebellum, and thej’^ may pursue a clinically benign course. 
Others are firm, solid, almost circumscribed tumours, ha’s'ing the appearance, 
at least to the naked eye, of being encapsuled : they are sometimes capable 
of remoA'al with apparent completeness. The commonest variefy, however, 
is the infiltrating, rapidly growing kind. In the future some definite histo- 
logical differences may allow of a more scientific classification ; but so far as 
mj'^ experience goes at present these three varieties resolve themselves into 
clinical groups, clearly demarcated in their histoiy, course, and therapeutic 
requirements. 

When planning an operation for an intracranial tumour, it is necessary 
to know as nearly as possible: (1) Its exact situation; (2) Its nature; 
and (3) The degree of intracranial pressure to which it ma}^ already hai’e 
given rise. Unhappily even to-day, in the majorify of cases so much time 
has already been lost before surgical aid is sought that it is the geneial 
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intracranial pressure whieh governs the situation, and this regrettable state 
of affairs must persist so long as students are taught to repeat, j^arrot-udse, 
that the sjnnptoms of eerebral tumour are “ headache, vomiting, and optic 
neuritis This trinity of sj-mptoms is in reaht}' indicative of impending 
death, and in the majority of cases marks the fact that the time for radical 
treatment, even if that had ever been possible, has passed by. 

Diagnosis. — The diagnosis of cerebral tumour can in a verj^ large pro- 
portion of cases be made, and ought to be made, before the onset of severe 
pressure symptoms, and this, speaking generally, vill be commonly done 
only when the general physician has familiarized himself vith the appearance 
of an optic disc which exhibits the earliest stages of papiUoedema. The 
electric ophthalmoscope affords a means by which any practitioner is able 
to inspect the optic discs. In many instances, again, cerebral tumour can 
be diagnosed even when the discs are perfectly normal — for example, tumours 
of the cerebellopontine angle and endotheliomata affecting the motor, sensory, 
or visual cortex. The existence of am’' considerable degree of intracranial 
pressure obscures localization, forbids immediate radical treatment, and 
seriously prejudices the patient's prospects. 

Apart from the ratal question of intracranial pressure, there are two 
fundamental points which ought to be decided, in so far as it is possible to 
do so, before any operation is undertaken — namely, the exact situation and 
nature of the tumour. 

Localization . — This must, I think, remain the special prordnce of neuro- 
logists, at least until physicians in general realize that an3-one mar^ become 
capable of localizing a tumour who, with a working knowledge of the anatomy 
and phr’siologr- of the brain, will take the trouble to investigate the details 
of the historr* of the case, and make a sr'stematic examination for all the well- 
known signs of impairment of function. It is not from want of knowledge 
but from failure to applv knowledge that most mistakes are made. It is 
astonishing to hear, as I have heard, the statement tliat mechanical means of 
diagnosis, like ventriculograph}'. ai-e required because onh’ about 30 j)er cent 
of cerebral tumours can be localized by neurological signs. Happih- this is 
ver\' far from the truth, and from mj' own experience with m3' colleagues at 
the Xational Hospital for the Parah'sed and Epileptic I can sa3' confidentl3' 
that the percentage is nearer 90 than 30 . This being so I have naturall3' had 
little exiDcrieuce of ventriculographv ; but that experience, such as it is, together 
with such information as I have been able to derive from a stud3' of the 
literature, does not encourage the hojie tliat much is to be expected of 
ventriculograpln' as a means of localization. 

Xaiurc o f the Tumour . — In this resj)cct we are not 3'et on such firm ground 
as with localization, but the nature of the tumour can often be predicted 
corrcctlv. The grounds upon whicli an opinion can be based are : — 

1. Its situation. Cerebral tumours are rarel3' 003- but gliomata or endo- 
thcliomata. In the frontal and post-central regions gliomata are twice as 
common as endotheliomata : in the occijutal lobe si.x times as common ; and 
in the temporal lobe thirteen times as common. Cerebellopontine tiunours 
are mosth' neurofibromata : pituitar3- tumours are most commonlv adeno- 
mata : and cerebellar tumours arc almost invariablv gliomata. Leaving out 
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of consideration the cerebellopontine and pitnitary tumours, the gliomata 
constitute 69 per cent and the endotheliomata only 20 per cent of the 
total number. 

2 . The history. Natural^ a histor}'- extending over several years sug- 
gests a benign tumour ; but a brief history does not, on the other hand, mean 
that the tumour is not benign, for a very slow-growing tumour may for years 
produce no s3"mptoms at all, or the initial sjTOptoms may have escaped the 
notice of the patient and the observation of his physician. It is not, however, 
only the length of time that symptoms maj’^ ha^'e existed which is important, 
but the rapidity of their progress. It is, I am convinced from experience, 
possible for a glioma to have existed for jmars, and then to take on active 
growth, so that signs of impairment of function manifest themselves in rapid, 
steady, and orderlj'’ sequence. It is not easj’’ to distinguish between the 
symptoms due to encroachment of the aetual tumour and similar s}TOptoms 
caused by haemorrhage into or oedema around the tumour. The latter, 
however, are alwa3'^s more rapid in onset, more variable in their character, 
and not so steadil3' progressive in their course. 

Lesions other than true neoplasms cause s3"mptoms indistinguishable 
from those of tumour, but with these I am not now concerned, except to point 
out that ; — 

1 . Localized S3'philitic and tuberculous masses are, in m3’^ e.\'perience, 
very rare. 

2 . Chronic abscess simulating tumour ma3’’ be diagnosed from the presence 
of a possible source of origin in the history or in some e.xisting septic focus, 
together with the condition of the cerebrospinal fluid. In m3’’ experience an 
abscess rarely or never exists in the presence of a perfect^ normal cerebro- 
spinal fluid ; but, on the other hand, fluid similar to that found in abscess cases 
is sometimes present in cases of glioma. Hydatid cysts are, in England at 
least, exceeding^ rare. I have encountered only one example amongst some 
hundreds of cases operated upon for cerebral tumour. 

Radiography sometimes gives information, by showing the presence of 
opacities in a meningeal tumour or the shadow of a tuberculoma, or changes 
in the bone overhung an endothelioma, whilst of course the existence of a 
palpable boiw thickening of long duration, coupled with symptoms of an 
intracranial tumour in that situation, makes the diagnosis of endothelioma 
certain. 

To sum up, it may confidently be stated that in the vast majorit3’ of cases 
an intracranial tumour can be accurately localized, and in more than half 
the cases its nature can be correcth'^ stated. 

Scope of Operation. — The ideal operation aims at complete removal of 
the tumour, without producing any further neurological damage, and by an 
approach which leaves the patient without a cranial defect. The cases in 
which this ideal is possible of attainment are unhappily few in number. The 
conditions cannot be fulfilled in the case of any infratentorial tumour, because 
a cranial defect necessarily remains, even in the rare cases where the tumour 
is of such a nature and so placed as to be capable of complete removal without 
damage to the surrounding nervous structures. The3'' can rarely, if ever, be 
fulfilled in the case of tumours in the pituitary region, since such tumours, in 
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my experience, are never capable of comi^lete removal. In the case of the 
gliomata of the cerebral hemisjiliere the nature of the tumour and the stage 
to "which it has advanced "(vhen the operation is undertaken almost invariably 
render complete removal impossible, even if that could be achieved without 
causing further neurological damage, and if the state of the general intracranial 
pressure were such as to permit of the operation being done through an osteo- 
plastic opening. 

It is really therefore, with few exceptions, onl}' the endotheliomata 
which are accessible, accurately diagnosed beforehand, and approached 
through an osteoplastic opening, that are capable of the ideal radical treatment 
which I premised. In my own experience these constitute only 12 per cent 
out of a total of 336 operations for cerebral tumour. For one reason or 
another, such as wrong diagnosis, post-operative fatalities, and operation at 
too late a stage, the actual percentage of such results attained was onlj* 5. 

1. CEREBHAL GLIOMATA. 

Let us now see "what results may be expected in the case of the gliomata 
of the cerebral hemispheres. In the majority of these cases nothing was 
done bermnd a simple decompression ; in a few, c\’sts were emptied, or partial 
removal of a solid tumour was effected. In some, radium was buried in the 
growth for twenty-four hours. A few were submitted to X-ray treatment. 

Frontal Gliomata. — 42 cases (6 cystic) : — 

17 died shortly after operation 
4 were discharged from hospital and not traced 
10 sur\'ived for an average period of 8 months 
8 were living upwards of 2 years after operation 
3 made remarkable recoveries. 

Occipital Gliomata. — 12 cases (1 cystic) : — 

3 died shortly after operation 

1 was discharged but not traced 
6 survived for an average period of 4 months 
1 li^'ed for 3 years 

1 was alive and Avell. but heniiparetic, 11 years after operation. 

Post-central Gliomata. — 31 cases (5 cystic) : — 

4 died shortly after operation 

3 were discharged but not traced 
IS survived for an average period of S months 
6 were alive and well, though with ■\-arious degrees of disabilitj', 
after an average interval of 22 months. 

Temporal Gliomata. — 25 cases (3 cystic) 

3 died shortly after operation 

4 were discharged but not traced 

12 survived for an average period of 10 months 

C were alive and well, some with disability of various degrees, after 
an average period of 4i years. 

The results of operations upon the gliomata are summarized in Table I. 
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Table I . — Results of Operations on Cerebral Gliojiata. 
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For the sake of compai'ison I may mention that during the same period 
the following malignant tumours other than gliomata -were met with — namely, 
14 sarcomata and 2 secondary carcinomata. Of the sarcomata, 6 were frontal, 
2 occipital, 5 post-central, and 1 Avas temporal ; of the carcinomata, 1 rvas 
post-central and 1 frontal. There Avere also 2 cases of cholesteatoma and 1 
of hydatid cyst. 


2. CEREBELLAR TUMOURS. 

In the present series there haA^e been 57 operations for cerebellar tumour 
(e.xcluding cerebellopontine tumours, AA’hich are considered separately). Of 
the 38 in Avhich the nature of the tumour AA’as A-erified, 25 Avere gliomata, 4 
sarcomata, 2 secondarj'' carcinomata, and 7 tuberculomata. In the remaining 
19 cases either no tumour Avas found, or its nature Avas Jiot ascertained. The 
post-operatiA'e deaths Avere 11 in number (19-2 per cent). In the 25 A’erified 
cases of glioma no fcAver than 10 AA’ere gliomatous cysts, a remarkably high 
proportion Avhen compared Avith the gliomata of the cerebrum (40 per cent as 
against 13-5 per cent). SeA'en patients are aliA'e and aa-cII at an aA^erage period 
of 3 j^ears after the operation, AA'hilst the aA'erage surAUAml period of the 
remainder AA-as 13 months. Comparing these figures AA'ith those of the cases 
in AA’hich a simple decompression AA-as done for unA'ei’ified tumour, aa’c find that 
7 are aliA^e and aa'cII at an aA’erage period of 24 years after the operation, AA'hilst 
the aA’erage surA’iA’al jjeriod of the remainder AA'as S months. 

To sum up briefly AA'hat my oaa’u experience has led me to expect as the 
result of operatiA^e measures in the case of the cerebral gliomata, I AA'ould say 
that about 25 per cent of the patients die shortlj’^ after operation ; about 50 
per cent die AA’ithin eight months ; and about 25 per cent make good recoA'eries, 
some able, for scA’cral years at any rate, to In'^e useful liA'^es and to earn their 
living. When aa’c reflect that these patients are suffering from a tumour 
AA’hich, left alone, aa’III ineAutablj’’ proA’e fatal, often after a period of blindness 
and intense suffering, Ave may feel that such results, meagre as they may be, 
are not to be despised. They are at least as satisfactoiy as those obtained 
in the treatment of cancer of the oesophagus or rectum. It should be pointed 
out, too, that in the series quoted there has been no picking and choosing of 
cases. With A’ery fcAv exceptions of persons actually in extremis, cA'ery patient 
has been giA'en such chance of relief as operation seemed to afford, so that 
many cases are included AA’hich, had the exact extent and nature of the 
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tumour been known beforehand, might not have been submitted to operation. 
Further, there can be no doubt that some of the bad results in the earlier 
cases, of twenty years ago and more, were due to errors of judgement and 
faulty technique. 

When we turn to the cerebellar gliomata, we find that although these 
tumours are so situated that thej- can more easily cause rapid and severe 
increase of intracranial tension, as compared with the majority of supra- 
tentorial tumours, and in a region where the operative risks and difficulties 
would naturally be expected to be greater than in the case of supratentorial, yet 
on the whole the outlook is definitely more favourable. This can be accounted 
for in several ways. First, the exact localization of a cerebellar tumour is 
usualh' easier than that of many of the supratentorial gliomata ; secondh', 
the tumours in this situation are more liable to undergo degenerative changes, 
as indicated by the very high proportion of cysts, wliich are three times as 
common in cerebellar as in cerebral gliomata ; and, thirdly, in the remarkable 
capacity which exists for compensation of cerebellar function. As compared 
with gliomata of the cerebrum, the operative mortality is less than half, the 
proportion of good reco^'eries is higher, and the average sur^’ival period of 
the remainder is nearlj' twice as long. 

3. ENDOTHELIOMATA. 

The results of operation on endotheliomata of the cerebral membranes 
are set out in Tables II and III. 


Tabic II. — Tumouk Co.^ipletely Removed. 
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Table III. — DECoimnESSiox Only. 
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It will be seen therefore, that of 41 cases of endothelioma, the tumour 
could be. and was. completely removed in 31, and that of these. 19 
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made a good recovery and were alive and well at the time of writing 
(46 per cent). 

The operative mortalit}'’ compares verj’- unfa^^ourably with that which 
occurred in the case of the gliomata ; but I would emphasize the fact that I 
have included all ni}'' earliest cases of some j’^ears ago, when the technique of 
these operations Avas crude and ill-developed, Avhen localization Avas less 
accurate, and Avhen enucleations Avere carried out in the presence of a greatly 
raised intracranial pressure. 

These tumours, innocent in nature, and susceptible of early and accurate 
diagnosis, are the most faA’'Ourable of all the intracranial tumours for radical 
treatment. Yet, in spite of CA^ery faAmurable circumstance, unlooked for and 
undeserA^ed fatalities sometimes occur. One of the most promising cases 
Avhich I CA'^er saAV, after an entirely uncA^entful recoA’'ery from the operation, 
developed, on the third day, an uncontrollable succession of Jacksonian fits, 
so that the patient died of exhaustion. Others, of apparently far less faA'our- 
able aspect, haA'^e made complete and uneA’^entful recoA^eries. 

4, CEREBELLOPONTINE TUMOURS. 

During the period under rcA'icAv I haA'^e operated upon 47 cases of tumour 
situated in the cerebellopontine angle. The nature of 40 of these tumours 
Avas ascertained, and AA'as as folloAvs : 36 neurofibromata (4 completely cystic), 
2 cholesteatomata, 1 sarcoma, and 1 fibroglioma. In 9 the tumour AA’as com- 
pletely enucleated, Avith but a single I'ecoA’-erjq the patient being in perfect 
health four years later. 

In 11 cases only a decompressiA’’e operation A\’as done, the tumour being 
untouched, or only a fragment of it being remoA’ed for examination. Amongst 
these there Avere 4 post-operatiA’'e deaths, the aA’erage surAUA^al period of the 
remainder being fiA^e years. 

In 27 cases the tumour AA-as remoA'-ed as completely as possible from 
Avithin its capsule, the mass being broken up and remoA^ed jriecemeal b}’' suc- 
tion. Of these patients, 4 died shortly after the operation, AA’hilst of the 25 
surAUA^oi’s, 2 died a year later, 2 AA'ere aliA’e and aa’cII upAA-ards of four years, 2 
!i three years and upAvards, and the rest tAA’o j’^ears and under. 

5. TUMOURS AND CYSTS INVOLVING THE PITUITARY REGION. 

I haA^e operated upon 68 eases of supposed pituitary tumour, in all of 
AA’hich the determining factor Avas the hope of saA’ing or improA’ing A'ision. In 
the case of the pituitary adenomata, AA'itli conspicuous s3TOptoms of glandular 
disturbance and characteristic X-raj"" appearances, the diagnosis is easily 
made, but in many other cases the exact state of affairs can onlj’' be ascer- 
tained bj”^ explorator 3 ’^ operation. I liaA^e therefore diA'ided m 3 ’’ cases, for the 
purposes of the present report, into tAA’o classes : — 

1 . Pituitary tumours proper, mostty adenomata, arising in the sella turcica 
and inA’ading the cranial caA’it 3 ^ Of these there haA’e been 33 cases Avith 9 
deaths (the majorit 3 ’’ naturall 3 ’’ amongst the earlier operations of the series) : 

4 trans-sphenoidal operations AA’ith 1 death, 1 temporal operation Avith no 
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death, 28 trans-frontal operations with 8 deaths. In last 15 cases there 
have been only 3 deaths. 

2. Siiprapituitary tumours, arising above or in close relation with the 
sella, including infundibular, interpeduncular, and frontal lobe tmnours, and 
C 3 'sts of various kinds. Amongst these there have been 6 temporal operations 
with one death, and 29 trans-frontal operations with 3 deaths. 

Whilst it is a simple matter to indicate statistical!}' the results of this or 
any other operation as regards immediate mortality, it is not easy to set out 
in any such straightforward manner the far more important results wliich 
concern the condition of those who emerge successful!}' from such operations. 
This is not the place to go into the details of individual eases, and one must 
be content to give one's impressions of the results in their broadest aspects. 
Judged first from the point of view of visual disturbance, the outstanding 
symptom for which, at present, pituitar}' operations are generally performed, 
the gain has in practice proved to be such as greatly to outweigh the operative 
risks, and it is quite certain that, when these cases are submitted to operation 
at an earlier period, before the power of recovery of the visual paths has been 
seriously' impaired, the results as regards vision will be still more gratif}'ing. 
It is for the ophthalmic surgeon more than anyone else to make himself 
acquainted with the progress and possibilities of pituitar}' surgery, for it is 
chief!}' to liim that these patients entrust themselves for advice and treat- 
ment. Judged from the point of ^'iew of comfort, the relief of pressure 
afforded by these operations results in freedom from headache and often an 
improved mentality. The patients become brighter, more alert, and better 
able to cany on with their occupations. It is too early to say an}'thing as to 
the effects from • a standpoint of endocrine function. In a few instances 
there have been rapid and definite alterations in the metabolic and other 
disturbances, but how far these mav be but transitorv is not at nresent 
known. They are, howe\'er, such as to suggest that, with the increasing 
safety of the operation, it may come ^vithin the scope of legitimate surgery 
to operate for the arrest of acromegaly in its earl}' stages. 
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TWO HUNDRED CASES OF CANCER OF THE RECTUM 
TREATED BY PERINEAL EXCISION. 

By J. P. LOCKHART-MUMMERY, London. 

HISTORICAL. 

The operation for the remo'i’al of rectal cancer lias undergone very considerable 
changes during the last t-\ventj''-five years, and ^ve maj^ roughly divide these 
changes into four periods. During the first period surgeons removed the 
growth bj' splitting up the rectum and dissecting out the growth, working 
ii'om inside the rectum, or at least with one finger in the bowel. The opera- 
ti^"e field was necessaril}' soiled, and inevitably became septic. Convalescence 
from such an oiDeration was long and tedious, six months being not an uncom- 
mon time ; the results as regards continence were poor, and generally 
there was recurrence -within a few months, although not always. This was 
the t3'^pe of operation Herbert Allingham performed at the time when I used 
to assist him. 

The second period v'as that of Kraske’s operation, M'here an incision was 
made over the rectum from behind, and part of the sacrum removed. The 
section of the rectum containing the growth was cut out, and the two ends 
of the bowel were sewn together again, as well as could be managed, or a 
sacral anus was established. 

Both these methods were onty a2Jplicable to a few selected cases, and the 
results -were almost invariably bad. Serious sepsis was inevitable after these 
operations, and the successful cases as regards recurrence were usually those 
where the subsequent sepsis removed extensions of the growth which the 
o^ieration failed to do. The mortalitj'- was high, and the functional results 
as a rule were very poor. Many of tlie patients had a permanently inconti- 
nent sacral anus, and often a bad prolapse develoired A\diich caused a great 
deal of trouble. The recurrence figures after Kraske’s ojieration Avere A^ery 
unsatisfactoiy, and the great majority of those patients surAUAung the opera- 
tion died of early recurrence. They did not all haA^e recurrence, as I knoAV 
of scAmral aa'Iio are aliAm to the present daj"-. 

The abdomino-perineal ojieration AA'hich marks the next period Avas the 
first great adA'ance in the surgerj'- of rectal cancer, and AV'as a decided imjAroA^e- 
ment on anjdhing that had gone before. It fulfilled tAVo important factors 
AA'hich had hitherto been lacking — a free remoAml of the groAA'th and surround- 
ing tissues, and a technique AA'hich made it possible to eliminate sepsis. At 
first the ojAeration AA'as designed so as to alloAV' the end of the colon to be 
brought doAA'n to the anus and more or less normal function to be restored ; 
but it AA'as soon found that this added serious dangers to an operation AA'liich 
AA'as alread}^ A'ery risky. It is not possible to ensure an adequate blood-supply 
to the transplanted colon, and this method has noAA' been almost universally 
abandoned in faA'our of terminating the operation AA'ith a permanent colostomy. 
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While the operation is a great improvement upon its predecessors, it has 
certain serious drawbacks as a routine method of removing rectal cancer. 
The mortality of the operation, even in the hands of experienced operators, 
is very high — in any large series of cases it is 30 per cent or over, and it cannot 
be performed on people over 60 years of age. or where there are complicating 
conditions — in fact, the mortality can only be kept down to at all a reasonable 
level by a very carefid selection of cases. This is a serious drawback, since 
the majority of cases of rectal cancer occur at ages between 55 and 65, as will 
be seen by reference to the age tables ; and, moreover, many of the patients 
have some complicating disease. A mortality of am-thing near 30 per cent 
cannot be faced with equanimity, and it was in order to get a teclmique that 
would allow of satisfactory remo^'al of the growth, and at the same time get 
rid of the high mortality, that I adopted the perineal operation I now perform 
as a routine method, and reserved the abdomino-perineal operation for cases 
otherwise inoperable. The abdomino-perineal operation, or some modification 
of it. remains the method of choice for growths too high up to allow of removal 
by the perineal route ; but I think that the perineal operation should become 
the method of choice for all cases of true rectal cancer. 

It is ob^'ious that the correctness or otherwise of my contention depends 
upon the results as regards both the mortality and, more especially, the recur- 
rence rate after the perineal operation ; and this paper, which is a description 
of the whole of the results of 200 consecutive cases, is published with a rdew 
to proving the correctness of this statement. 

A few months ago I completed my 200th case of perineal resection of 
the rectum for cancer, and as the cases both in private and in hospital have 
been as carefully traced as is possible. I think the publication of the results 
will be of value in showing what the actual results are in a large series of cases, 
and what may be expected by this operation. Cases where the gro-n-th was 
situated at or above the recto-sigmoidal junction are not included in this 
series, as they have been dealt with by the abdomino-perineal operation. I 
would particularly stress this point, as there is a distinct temptation to attempt 
removal of very high growths by the perineal route owing to the greater ease 
and safety of this operation. Attempts, however, at removal of a verv high 
gro^^•th in the rectum by the perineal route in^•olve the ojjerator in serious 
difficulties, and discredit the operation, which was never intended to deal 
with such cases. 

The following cases are a complete sequence of 200, of which 100 
were operated on in private and 100 in hospital. The period covered bv the 
series is a long one, and includes the development of the technique now 
employed. Considerable improN'ement has naturally taken place in the details 
of the operation and subsequent treatment, so that the results in manv wavs 
are better in the later cases. The recurrence figures are worked out onlv on 
the earlier cases, as it is only in cases operated upon before or during the first 
few months of 1921 that a sufficient time has elapsed to judge of the curative 
results of the operation. In regard to these figures it must be borne in mind 
that the comparative safety of the operation has resulted in many advanced 
cases being operated on wliich would not have been considered justifiable if 
a more serious procedure was involved ; and that for the same reason a large 
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number of quite old persons liave been operated upon, no fewer than 72 
patients being over 60 j’^ears of age, and these could not have been operated 
on at all had the abdomino-perineal route been used. 

Age. — The following are the ages in the 200 consecutive cases operated on : 

Lndcr 30 30— JO -JO— Jj :lo-50 50-53 55-60 60-65 65-70 Over 70 

3 10 10 22 3G 47 42 10 14 

It will be seen that the age at which the largest number of cases occurred 
is between 55 and 60, the next commonest the following five years, but that 
after reaching a maximum at 55 to 65 there is a rapid decline in the number 
of cases as the age increases. There can be little doubt that this decline is 

due to the decreased number of 
2 )ersons li^dng over the age of 60, 
and partlj’^ to the fact that at the 
higher ages a larger number of 
eases are inoperable on account of 
their age. The chart (F?g. 59) is 
gi^•en to show the age incidence of 
cancer when taken from a really 
large number of cases. It is from 
Dr. Frederick Hoffman’s “ Mortality 
of Cancer throughout the World”, 
and shows, as might be expected, 
a steadil}’’ increasing incidence of 
cancer with increasing age. 

My age table demonstrates the 
value of an operation with a com- 
parativel)'^ Iom' mortalit}'^ risk, as it 
will be seen that no fewer than 72 
patients out of 200 would ha'i'e been 
too old for operation bj'^ the abdo- 
mino-perineal route. As a matter of fact, of the patients over 70, only 2 
died as the result of the operation. 

Sex. — Of the 200 cases, 123 were males and 77 females. This is in the 
proportion of 3 males to 2 females, and corresponds very closelj'^ to the propor- 
tion shovTi in the IMinistr}!- of Health figures for 1925, which work out at 4 
males to 3 females. 



AOfS 5-9 tO-W SO-29 30-39 AO-AO 50-59 GOSS 70-79 SO&Ovp- 

Fig. 59. — Cancer mortality. Age rale 
per 100,000 population. 


PREDISPOSING CONDITIONS. 

In this series of cases, what would appear to be the most important 
predisposing cause of the disease, apart from age, is the presence of simple 
adenomata in the bowel. For the last two years these ha't'e been ver}"^ care- 
fully looked for in all cases of excision, with the result that they were found 
associated with cancer in all but a very few of the cases examined. It seems 
probable that in the few cases in which no adenomata were discovered they 
may have been present higher up in the bowel, since the area examined was 
necessarily confined to the parts removed (Fig. 60). This is borne out by the 
fact that in one case an adenoma was found on the mucous membrane of the 
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colostomy. This subject has been extensively dealt with by Dr. Dukes, the 
pathologist at St. IMark's Hospital, in a paper read before the Proctologieal 
Section of the Royal Society of Medicine on Jan. 13, 1926. 

In one case (Fig. 61) there were two distinct carcinomata in the rectum 
within half an inch of each other. Sections cut for histological examination 
from the intermediate submucous tissue fail to show any signs of continuity 
between the two gron-ths. In this case the presumption is that both gronths 
had arisen simultaneously in simple 
adenomata pre\'iously present. 

Four cases (Nos. 1, 3, IS, 137) 
are remarkable in that another pri- 
mary cancer developed in the same 
patient after an interval of years. 

One patient had his rectum removed 
for cancer, and eighteen years later 
returned with another small growth 
in the colon some S in. higher up. 

This also -was successfrdly resected, 
and he is still ali\-e. now twenty-one 
years since the original operation. 

Another patient developed a gron-th 
11 in. higher up in the colon six 
years after a growth in the rectunr 
had been removed by perineal resec- 
tion. In neither case was there any 
CA'idence that the second growth was 
a recurrence of the first one. It had 
all the characteristics of a primary 
growth, and there were no glands 
involved nor any signs of secondary 
deposits. Another patient developed 
a duct carcinoma of the left breast 
three years after the removal of 
the rectum for cancer. The fourth ,, . , 

patient also developed a duct card- excision, showing associated adenomata, 

noma of the breast two years after 

the removal of the rectum for adenocarcinoma. This last patient died 
front recurrence of the breast tumour without showing any signs of secondarv 
growths from the rectal tumour. In addition, there is the patient alreadv 
mentioned who had two g^o^\'ths present at the same time. 

Both clinical and experimental evidence seem to prove that one malig- 
nant tumour inhibits the develojjment of another primary growth in the same 
individual. The cases just quoted would seem to show that the inhibitorv 
action does not always last very long — indeed, it is questionable whether the 
incidence of cancer in these cases, as shown by four having developed a second 
growth, is much less than the normal incidence would be for patients of 
this age who had not had a growth before : but the fisures are too few to 
draw any definite conclusions. 

VOL. Xiv. — so. 53. S 
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ratlier more of the pelvic 25eritoneum can be removed by the abdominal route ; 
but it is very doubtful if in any case recurrence can be avoided once these 
secondary glands have become involved. The few more inches of pelvic colon 

that ar-e resected by the abdominal route 
probabl3'’ make no difference as regards re- 
currence, since it is now known that spread 
along the bowel itself is very unusual beyond 
the immediate limits of the groudh. Fig. 6-1 
shows the parts actuall}’" removed. 


Li ^ 

5 i 

i i ■ 



Fig. 03. — Specimen removed by 
perineal excision, showing tlie 
amount of tissue. 


THE OPERATION. 


A detailed account of the 
operation will not be given 
here, as it has alreadj'^ been 
described several times, and 
the object of this paper is to 
analj'se the results rather than 
to discuss the operative tech- 
nique. Fig. C4. — Drawing of actual specimen to show tho 

Tbp noera+inn is done in tissues removed by perineal resection. Note the entire 
me opeiation is clone in surrounding tissues, including levatores 

two stages, a Jiermanent colos- muscles and anal skin. (X5.) 

tomy being performed either 

a week beforehand or at the time of the reseetion. Either spinal or 
regional anaesthesia is used, aided bjr gas and oxygen or twilight sleep- 
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The patient is placed in the semi-prone position, head down, and if a male 
a catheter is tied into the bladder. The anus is first closed wth a purse- 
string suture passed subcutaneous^ with a curved needle, and an incision 
is made from the base of the sacrum, passing around the anus and about 
1 in. from it. The cocc 3 'x is removed b\' dissection, and the deep fascia 
divided transverseh' just in front of the sacrum. Both levatores ani muscles 
are divided close to the pelvic wall with scissors, and the rectum is then 
dissected off the vagina in the female, or from the urethra and prostate in 
the male, until the peritoneum is reached. The peritoneum is opened, and 
as much bowel drawn down as possible. The mesorectimi is clamped off as far 
back as can be managed, and divided. The clamps are tied off, and, after 
dividing the peritoneal coat of the pehnc colon and stripping it back for a short 
distance, the bowel is crushed and divided with a cauterv. The stump is 
ligatmed and turned in with a purse-string suture, and the wound in the 
peritoneimi closed with catgut stitches. The wound itself is closed without 
drainage in most cases. In a few a small rubber wick is inserted. The wound 
is not dressed for fortv-eight hours, and then the blades of a jiair of dressing 
forceps are introduced between two of the stitches, and anj* accumulated fluid 
allowed to esca25e. If the wound remains quite clean, it is allowed to heal bj^ 
first intention ; but if the accumulation of serum continues, a stitch is removed, 
a small piece of drainage tube is introduced, and the camtj- kept irrigated 
with weak Dakin or ^lilton solution. The patient is allowed out of bed on 
the fourteenth day, and is generallj’ able to return home in from tlrree weeks 
to a month. 

Operative Mortality. — In the 100 private cases there were 8 deaths, a 
mortality' of onl}- 3 per cent, while in the 100 hospital cases there were 14 
deaths, a mortality of 14 per cent. The ver\' marked difference between the 
moilalitv in pri^-ate and hospital cases is due to several factors. The private 
cases are, of course, better nursed, as the\' all have special nurses who have 
no one else to attend to, while in the hospital the staff is more or less chronicalh^ 
overworked, and the same indi\’idual attention cannot be given. Probablj' 
a more imj^ortant factor is that the ordinary- hospital patient is not in such 
good general condition. Hospital patients tend to come up for treatment in 
a more advanced state of the disease, the\' are not so well nourished, and are 
relativeh' older at the same age as the result of hard work. At an%' rate thej' 
do not seem to have the same recuperative jjowers as the wealthier classes. 
It is no doubt a combination of these factors which accounts for the differ- 
ence. It is now my jn-actice to keep the hospital patients in bed for at least 
a week, and often longer, before operating, in order to improve their chances, 
and this seems to have considerablj- improved the mortalit\' risk. 

I think it is fair to claim that a 3 per cent operative risk is as good as can 
be hoijed for in an\' ojjcration for the removal of the rcctrmi : more jiarticularh' 
as the cases have been in no sense jiicked ones, an}' cases where there seemed 
to be a fair possibilit}' of safe removal having been submitted to operation, irre- 
si)ecti\'e of age and associated disease. Tims no fewer than 72 patients were 
over 60 years of age. and 14 were over 70. .\s regards associated disease, 

2 cases had Graves' disease. 1 had Hodgkin's disease. 3 had diabetes, 3 had 
diverticulitis. 1 woman of 4S had an aortic aneurysm. 1 man had hnemojfiiilia. 
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Fig. G1. Specimen of rectum removed by operation, showing two separate prininrj’^ 
growths. Probably arising simultaneously in previously existing simple adenomata, several 
of which can be seen in the lower part of tho specimen. Microscopical sections cut from 
the submucous layer between the tumours showed no carcinoma cells. 
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In several cases there was direct evidence that the eancerous grondh 
had develojDed in a simple adenoma Avliich had been present for a number 
of years previously. I consider an adenoma of the reetum as a definite 
preeancerous condition, to be dealt n-ith as such. 

A specimen of one 
very remarkable case is 
shovn in Fig. 62. This 
grondh vas the earliest 
stage of caneer of the 
rectum that I have ever 
seen. The actual growtii 
was a little over i- in. in 
diameter, and a section 
of the entire growth is 
shown in the figure in 
section magnified eight 
times. Histological exam- 
ination of this grondh 
shows a veiy strong prob- 
ability that it started as 
a sim23le adenoma. 
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TISSUES REMOVED 
BY THE PERINEAL 
OPERATION. 

These consist of the 
entire rectum and a few 
inches of the ijelvic colon, 
together witli, in one 25iece, 
the skin surrounding the 
anus for an inch or more, 
the levatores ani muscles 
together with the 25el''ic 
fascia reflected on to them, 
most of the fat in the 
ischiorectal S23ace and 
u2J25er 25clvic S 2 Jace be- 
tween these muscles and 
the rectum, and the 

greater 23art of the mesorcctimi and all the glands lying in immediate rela- 
tionshi 20 with the bowel. These are the tissues normally removed ; but when 
rendered necessary or advisable from the nature of the case, the posterior 
2 )art of the 2 >rostate gland and vcsicula: seminales can be removed, and in 
the female the whole of the jiosterior vaginal wall, and even the uterus. 

The actual difference between the amount of tissue removed by this 
operation {Fig. 03) and by the abdomino- 2 )erineal route is very slight. .A. few 
more of the sccondarv glands in the base of attachment in the mcsorectum and 


Fig. 02. — A complete cancer of the rectum enlarfred 
eicht times. The orifrinal specimen was about 1 cm. in dia- 
meter, and projected like a little button in the rectal wall. 
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Causes of Death. — Of the tliree deaths Avliieh oceui’red in the private 
cases, two were from heart failure and one from chronic sepsis. Their respec- 
tive ages M-erc 63, 75, and 5J-. 

The deaths from the hospital cases were as follows : sepsis, 6 ; pulmonary 
embolism, 1 ; haemorrhage (one case of haemophilia), 2 ; shock, 1 ; pyelo- 
nephritis, 1 ; dilatation of the stomach, 1 ; pneumonia, 2. 

I do not think that it is possible to keep the mortality figures for the 
hospital cases as low as in the private cases, though considerable imjeroveinent 
is no doubt j^ossible. Even at the present time nearly SO per cent of all the 
patients coming up to the hospital for treatment are quite inoperable when 
first seen, and it is the very late stage at which these patients submit them- 
selves for treatment, rather than anj'^thing else, which diminishes their chances, 
as against the prir’ate cases, who are seen earlier. 

RECURRENCE FIGURES. 

I think I have been able to show that the operation risk is as low as can 
be hoped for from any operation for resection of the rectum ; and the value 
of the method, therefore, depends upon its abilitj’- to cure the patient from 
the disease, as e\ddenced from the recurrence rate. It is usual to work out 
recurrence rates on a three-years basis ; but I have alwa3's considered that 
this is much too short a period, as unoperated cases often live as long as this. 
A five-years basis is much better, though this, too, is not reall}’- long enough. 
The difficult}^ howe^’er, of rvorking out figures for an}^ period longer tlian 
five jmars is so great that I do not think one can take an3'thing be3mnd a five- 
3mars basis. The following figures have been worked out on the basis of 
patients survi^dng the operation a clear five 3mars. There were 95 eases 
operated on over five 3'ears ago. These work out as follows : — 

Cases 

Cures on 5-years basis . . . . . . . . -15 

Recurrences . . . . . . . . • • 3~ 

Died from otlier causes during tlie 5 j-ears . . G 

Untraeed cases . . . . . . • • 

Total . . 05 

If we subtract the untraced cases and those that died of other causes, i.e., 

. 14 cases, it gives us 82 cases with 45 cures, or a percentage of cures on 

a five-3mars basis of 54-S. If, instead of subtracting the untraced cases 
and ‘died from other causes’ cases, we divide these into tlieir probable 
recurrence rate, which Avould be roughl3'' 50 irer cent, and add 7 cases 
to the cures, this would make 95 cases with 51 cures, or a jDercentage of 
53-6 cures. 

Taking a three-3mars basis instead of a five-3mars, there are 125 cases, 
with 73 cures and 42 recurrences, which gives 55-5 per cent cures. The 
chances, therefore, of a patient being alive five 3mars after the operation arc 
over 50 per cent. 

If we now examine these figures in a little more detail we find sereia 
interesting points. All the cases were originall3' divided into three classes, 
marked in the table — A, B, and C. 
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A : veiT favourable cases where the growth was small and had not 
apparentlj’ invaded the muscular coat, and no glands were involved. 

B : medimn cases where there was involvement of the muscular coat, 
but where the growth was not unduly fixed and there was no extensive 
involvement of glands. 

C : very bad cases, where the gro^v^:h was large and fixed, or where 
there was evidence of extensive involvement of glands. These were border- 
line eases with a bad prognosis. 

Out of a total of 200 cases there were : 73 A cases, 96 B cases, 31 C 
eases. An analj'sis of these tlwee classes as regards recurrence is ver}' interest- 
ing. Taking only the eases which were operated on over five j^ears ago, and 
leaving out untraced cases and deaths from other causes, we find that the 
result is as follows : — 


Case; 

Total 

CCRES, o-YEARS 
Basis 

RECURRENCES 

Percentage 

Cere 

cases 

30 

22 

8 

73*7 

B „ 

43 

19 

24 

44*1 

c „ 

9 

4 

5 

44-4 


N.B. — The untraced and those who died of other causes have been sub- 
tracted from the totals. 

This shows that with picked favourable cases the percentage of cures on 
a five-j'ears basis is very high. The pity is that more cases are not operated 
on at this stage. The figures for the C cases are doubtless misleading, as 
they are too few ; but they show one very important point, namely, that 
such cases are well worth operating upon. These C cases all showed such 
extensive growth that recurrence seemed probable, and yet there were four 
cases whieh survived the five-year period, one even surwdng 18 years. The 
argument deduced from this is that growths differ very much as regards 
their liability to recurrence after removal. There is at present no means of 
estimating this liability in any indi^'idual case, nor do we know the reasons 
for it. A certain number of apparenth* hopeless cases never get a recurrence, 
while some of the most hopeful ones do. It is this fact wliich is the strongest 
argument against extensive block resections as a routine treatment for carci- 
noma. While we should always remove the growth as freely as possible, 
compatible with reasonable safety, the facts do not seem to justify very 
extensive removal when this entails serious additional risk. 

Thirty-nine of the cases ha’S'e been traced beyond the five-years period, 
and the following table shows what happened to them : — 

T.\ble of 39 C.\SES Traced beyond 5 Ye.vrs, showing the Xujiber of Ye.ars 

THAT H.V^'E EeAFSED SINCE OpER.\TION. 

Case; Tfars Cases 

1 . . . . 21 3 , 

2 .. .. 14 , 7 . 

2 .. ..11 S . 

3 . . . . 10 13 . 

X.B. — Out of these 39 who lived beyond the 5 years, 5 died between the 
5th and 7th years from recurrence, but there are no known recurrences in 
any patients surviving beyond this period. 


Years 

9 

S 

T 

G 
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DISABILITY PRODUCED BY OPERATION. 

When dealing Avith so serious and fatal a disease as eancer, disability 
after operation is a relatiA^ely unimportant factor. It becomes important, 
hoAvever, Avhen comiraring one method of treatment with another. 

The disability Avhieh results from the perineal operation is entirely due 
to the presenee of a pei'manent eolostomy opening in place of the normal anus. 
This is, of course, also true of the abdomino-perineal operation. This dis- 
ability is not a serious one — in fact, not nearly so serious as might Avell be 
imagined. Patients are able to live comfortable and useful lives, and after 
the first few months it is remarkable horv little incommnience the colostomy 
causes. 

The best waj’’, perhaps, to estimate the disability is in reference to 
the Avage-earning capacity of hospital patients. We find that this is not 
diminished except in the case of Amry heaA’^y labour invobung strenuous 
exertion. The Amst majority of patients AAmre found to be still in the same 
employment as formerly. Thus, out of 20 cases apparently cured by 
operation, 6 Avere AA’omen, 5 of AA’hom did their houscAA’ork, and 1 Avas 
a stationer’s assistant. There Avere 14 men, of Avhom 10 Avere in full Avork 
in the folloAAung occupations : printer’s cutter, fish-curer, schoolmaster, 
packer, tailor, pilot, messenger, AA-aiter, platelayer, and odd-job man. 
Three Avere liAung in retirement, being oAmr 65 years of age ; and one, 
AA’ho used to be a fai’m labourer, no longer AA’orks. 


CONCLUSIONS. 

These figures shoAA" that AA'hen the operation is 2 )erformed under the most 
faAmurable conditions the mortality is onl}>' 3 per cent, and that the percentage 
of cures on a fiAm-years basis is 50 jjer cent ; AA’hile AA'here specially faAmurable, 
picked cases alone are dealt AA'ith, the proportion of cures on a fiA^e-years 
basis reaches the Amr}’ high figure of 73 per cent. This compares most faAmur- 
ably Avith cancer of the breast or any other organ. 

It is only by the collection of a large number of cases and publication of 
the results that aa'c can arrive at anj^ satisfactory judgement of the merits 
of any operation. That no statistics of this character are entirel}'^ satisfactory 
must be admitted, for they do not shoAv the AA'hole truth. The proper AA'ay 
in Avhich such statistics should be AA'orkecj out is to take, sa}% 500 consecutiA^e 
cases of cancer ju’csenting themsehms for treatment, and sIioaa^ the number 
of cases operated ujDon, the operatiAm mortality, and the percentage of cures, 
based on the original 500 cases. Such tables, if they could be AA’orked out 
(as a matter of fact thej’’ cannot, as a large number of inoperable cases do not 
reach the surgeon at all), AAmuld form a useful guide as to the relatiAm merits 
of different operathm procedures. Unfortunatelj'', they AA’ould shoAv such a 
relatively Ioaa" percentage of cures out of the total that they aa'ouH be 
depressing reading. 

It is to earlier diagnosis that aa'C must look for any material impiove- 
ment in our cancer cures from operation. 
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Case 


1 


TABLE SHOWING RESULTS AND SUBSEQUENT mSTORY 
OF THE 200 CASES. 

A = Very favourable. B = Meilium c,a5e5. C = Bonier-line cases. D = Death from operation. 
R = Recovery from operation. 

PRIVATE CASES. 


OP^no>- agI SL-nriTAi, .asd riaup.es 


1905 

-AI. 

37 

C. 

B. 

21 years : in 1023 a netv grotrth occurred in upper 
part of rectum ; the second growth was excised 

1912 

.AI. 

GO 

.4. 

R. 

14 years 

1913 

F. 

68 

A. 

R. 

8 j-ears : 4 years after had duct cancer of breast, which 
was removed ; died in 1921 of apoplexj' 

1915 

-AI. 

GO 

B. 

R. 

7 years : died of heart disease in 1922 


-AI. 

G2 

C. 

R. 

5 years : died of cerebral disease 

191G 

AI. 

52 

A. 

R. 

2 years : died of recurrence 

,, 

F. 

75 

A. 

R. 

6 months : died of pleurisy 

,, 

1 AI. 

G3 

C. 

R. 

2 years : recurrence in liver 

,, 

' AI. 

52 

B. 

R. 

9 months : died of recurrence 

j j 

1 AI. 

43 

.V. 

R. 

9 years 

1917 

AI. 

GG 

B. 

R. 

9 years 


i AI. 

G7 

B. 

R. 

2 years : died of pneumonia 

• > 

j AI. 

52 

B. 

R. 

2 years : recurrence 


F- 

63 

B. 

R. 

24 years : recurrence in pelvis 

»» 

1 .AI. 

68 

B. 

R. 

0 months : probably recurrence 


i AI, 

68 

A. 

R. 

Alive 5 years, untraced later 

»> 

AI. 

57 

A. 

R. 

8 years 

it 

AI. 

53 

A. 

R. 

7 years : died of a second primarj- growth in colon which 
recurred after removal 

a 

AI. 

57 

A. 

R. 

8 years 

1918 

' AI. 

55 

B. 

R. 

8 years 

• J 

' F. 

40 

C. 

R. 

6 .years : recurrence in vagina 

It 

F. 

02 

A. 

R. 

2 years : recurrence 

,, 

F. 

58 

B. 

R. 

.Alive 3 years later, but had recurrence 

>» 

AI. 

50 

B, 

R. 

.Alive 4 years later, but had recurrence 

it 

F. 

50 

B. 

R. 

-Alive 3 years, but recurrence in colon 


F. 

36 

B. 

R. 

1 year later, recurrence in vagina 


F. 

70 

B. 

R. 

1 year : died from coma ; no local recurrence 

?» 

F. 

56 

-A. 

R. 

7 years (had Graves' disease for 20 yeans) 

1919 

F. 

44 

B. 

R 

2 years : recurrence in lumbar glands 


-AI. 

56 

B. 

R. 

7 years 


AI. 

72 

B. 

R. 

64 years 

»» 

AI. 

51 

B. 

R. 

64 years : died of recurrence 


.AI. 

64 

B. 

R. 

6 years (had Hodgkin's disease at time of operation) 


AI. 

54 

B. 

R. 

6 years 

1920 

F. 

54 

C. 

R. 

4 years : died of recurrence 

,, 

F. 

52 

B. 

R. 

6 years 

,, 

F. 

42 

■A. 

R. 

1 year : recurrence 


F. 

60 

B. 

R. 

6 years 


F. 

43 

.A. 

R. 

6 years 

,, 

AI. 

51 

C. 

R. 

1 year : recurrence in lumbar spine 


F. 

63 

B. 

R. 

4 years : recurrence in liver 

i9*k 

AI. 

72 

A. 

R. 

5 years 


.AI. 

01 

B. 

R. 

5 years 


F. 

54 

B. 

R. 

2 years : recurrence 


AI. 

01 

A. 

R. 

5 years 


AI. 

52 

.A. 

R. 

4 years 


F. 

53 

C. 

R. 

4 years 


AI. 

02 

.A. 

R. 

2 years : recurrence 


AI. 

69 

A. 

R. 

4 years : died of • seizure ' : no recurrence 

[Con/mrirt cn ntzt pijf 
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RESULTS AND SUBSEQUENT HISTORY— co?ian«c(/. 


! Yeah of 
, omratiox 

1 

Srx AXD 
AUE 

Tvr 

Casi 

Hr.; 

E OF 
AXI) 
FLT 

LEXGTH op SUItnVAL AAD EE5IAI!KS 

50 

1921 

M. 

GO 

A. 

R. 

4 years : died of recurrence 

51 

if 

F. 

58 

A. 

R. 

3 years : died of recurrence (had Graves’ disease) 

52 

1922 

M. 

51 

C. 

R. 

Few montlis later local recurrence, died after X-ray burn 

53 


iM. 

47 

B. 

R. 

3 years : alive in 4th year hut has recurrence 

54 

>• 

F. 

4G 

A. 

R. 

4 years 

55 

9* 

F. 

39 

C. 

R. 

2 years : recurrence 

5G 


M. 

63 

C. 

D. 

Sepsis 

57 

J J 

iM. 

38 

A. 

R. 

3 years : died 4th year, recurrence in liver 

58 


M. 

4G 

A. 

R. 

4 years 

59 


F. 

47 

B. 

R. 

3 years : recurrence 

GO 

ij 

F. 

75 

C. 

D. 

‘ pieart failure ’ 3 weeks after operation 

G1 

>> 

M. 

5G 

B. 

R. 

3 years 

G2 

1923 

M. 

45 

B. 

R. 

2 years : recurrence 

G3 


iM. 

64 

A. 

R. 

3 years 

G4 


F. 

54 

B. 

D. 

‘ Heart failure ’ 

G5 

99 

M. 

64 

A. 

R. 

3 years 

GG 


F. 

63 

A. 

R. 

3 years , 

G7 

J J 

JI. 

59 

A. 

R. 

Died 1 year later of recurrence (had diabetes and diverti- 
culitis) 

68 

9 ) 

F. 

GO 

A. 

R. 

3 years 

69 

•> 

F. 

70 

B. 

R. 

3 years : diabetes 

70 


F. 

G8 

C. 

R. 

1 year : recurrence 

71 


F. 

63 

B. 

R. 

3 years 

72 

99 

iM. 

69 

B. 

R. 

1 year : rceurrence in liver 

73 

99 

F. 

60 

A. 

R. 

Alive to date 

74 

99 

F. 

50 

A. 

R. 

99 99 

75 

99 

M. 

5G 

A. 

R. 

99 99 

7G 

99 

M. 

72 

B. 

R. 

99 *9 

77 

99 

F. 

58 

B. 

R. 

99 >9 

78 

1924 

M. 

73 

B. 

R. 

9* 99 

79 

99 

JI. 

02 

B. 

R. 

99 99 

80 


JI. 

65 

B. 

R. 


81 


F. 

59 

B. 

R. 

.9 99 

82 

99 

F. 

71 

B. 

R. 


83 


JI. 

G4 

B. 

R. 

99 99 

84 

99 

M. 

59 

B. 

R. 

99 >' 

85 

99 

M. 

G4 

B. 

R. 

99 /9 

86 

99 

SI. 

G7 

B. 

R. 

99 *9 

87 

9 9 

F. 

G1 

A. 

R. 


88 

99 

F. 

56 

A. 

R. 

99 99 

89 

99 

SI. 

56 

A. 

R. 

99 99 

90 

1925 

F. 

02 

A. 

R. 

99 99 

91 


F. 

58 

B. 

R. 

99 99 

92 

99 

SI. 

55 

A. 

R. 

99 >9 

93 


F. 

58 

A. 

R. 

99 99 

94 


F. 

52 

A. 

R. 

99 99 

95 

9 9 

SI. 

73 

A. 

R. 

99 99 

9G 

,, 

F. 

75 

B. 

R. 

99 >9 

97 

99 

SI. 

65 

C. 

R. 

•9 99 

98 

99 

F. 

71 

C. 

R. 

99 99 

99 

99 

F. 

58 

C. 

R. 

99 99 

100 

„ 

SI. 

72 

A. 

R. 

99 99 

HOSPITAL CASES. 

101 

1910 

SI. 

56 

B. 

R. 

Untraced 

102 

1911 

SI. 

59 

A. 

R. 

14 years 

103 

1912 

SI. 

01 

C. 

R. 

1 year : recurrence 
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RESULTS AND SUBSEQUENT HISTORY — conlinued. 


C-VSE 

YE-VR OF 

SEX Axn 

Tyfe of 
Case axd I 

LEXCTIt OF SLT.VIVAI. AKD KE-MAIIKS 

OrrJi^TioN 

AGF. 

Resi*lt 


104 

1913 

F. 59 

B. 

R. 

Died of recurrence 

105 


51. 58 

B. 

R. 

Untraced 

lOG 


.51. C2 

A. 

R. 

5> 

107 

1914 

51. 53 

B. 

R. 

0 years : recurrence 

108 

1915 

51. 49 

B. 

R. 

11 5 'ears 

100 


51. 01 

B. 

R. 

1 year : died of tuberculosis 

110 


51. 50 

B. 

R. 

11 years 

111 


F. 43 

B. 

R. 

21 years : recurrence 

112 


F. 45 

B. 

D. 

Shock 

113 

191G 

F. G2 

.A. 

R. 

10 years 

114 


51. GS 

B. 

D. 

Sepsis 

115 


51. 35 

C. 

D. 

Haemorrhage (hxmophiiiac) 

IIG 


.51. 54 

B. 

R. 

1 year : recurrence 

117 


.51. 4G 

B. 

R. 

2 years : recurrence in liver 

IIS 


F. 53 

.A. 

R. 

10 years 

110 


51. 52 

B. 

R. 

10 years 

120 


.51. 48 

B. 

R. 

1 year : recurrence 

121 


.51. 48 

A. 

R. 

9 years 

122 

1017 

51. G4 

B. 

D. 

Sepsis 4 weeks after operation 

123 

»• 

F. 34 

A. 

R. 

.Alive 5 years later, but bad recurrence 

124 


F. 02 

C. 

D. 

Sepsis 

125 


51. 35 

A. 

R. 

3 A'ears : untraced later 

12G 


.51. 58 

A. 

R. 

8 5 'cars 

127 


51. 50 

A. 

R. 

8 years 

128 

,, 

51. 50 

.5. 

R. 

Untraeed 

120 

»• 

F. 43 

A. 

R. 

3 years : recurrence 

130 

1018 

.51. 45 

B. 

R. 

0 years : recurrence in liver 

131 

*« 

51. 57 

B. 

R. 

2 years : died of recurrence 

132 


F. 48 

B. 

R. 

8 years 

133 


.51. 47 

B. 

R. 

Died of recurrence in 3rd year 

134 

»• 

51. 47 

.A. 

R. 

2 years : died of cerebral ha-niorrhage : no recurrence 

135 


.51. GO 

.A. 

R. 

7 years 

13G 


51. 54 

.A. 

R. 

3 years : recurrence in liver 

137 

,, 

F. 48 

C. 

R. 

.7 years : died of cancer of breast 

138 


F. 57 

C. 

R. 

1 year : recurrence 

130 


.51. 50 

.A. 

R. 

2 years : recurrence 

140 


51. G2 

.A. 

R. 

Untraeed since 1920 

141 


.51. 57 

.A. 

R. 

7 years 

142 

1010 

51. GO 

.A. 

R. 

7 years 

143 


51. 50 

.A. 

R. 

1 year : recurrence 

141 


F. 20 

.A. 

R. 

Untraeed 

145 


F. GO 

B. 

R. 

Recurrence 2 years later in vagina, died 4 vears later 

140 

,, 

51. 40 

.A. 

R. 

7 years 

147 


51. 29 

.A. 

R. 

1 year : recurrence 

148 


F. 50 

B. 

R. 

9 months : recurrence 

140 


F. 59 

B. 

R. 

IS months : recurrence 

150 


51. 54 

B. 

R. 

2 years : recurrence 

151 


F. 03 

C. 

D. 

.Ascending pyelonephritis after evstitis 

152 

,, 

F. 48 

B. 

D. 

Sepsis 

153 

1920 

51. GG 

B. 

R. 

0 years 

154 

155 


F. 01 
.51. .72 

B. 

C. 

R. 

R. 

1 year; recurrence (had diverticulitis) 

0 years ' 

15G 


.51. 50 

B. 

R. 

0 years 

157 

,, 

51. 03 

B. 

R. 

1 1 years : recurrence 

158 

1921 

51. 57 

B. 

D. 

Sepsis 

150 


F. 43 

B. 

R. 

2 years: recurrence in liver 

IGO 


51. 55 

B. 

D. 

Sepsis 

IGl 


F. 50 

B. 

R. 

4 years 


CoutinucJ cn vrjt 
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RESULTS AND SUBSEQUENT HISTORY— con/(n?<erf. 


Case 

Tear of 
Operatiox 

Se.x axd 
Age 

Tite of 
Case axd 
Besclt 

LEXGTK op SUItnV.lL and BEJUnKS 

162 

1921 

F. 

53 

B. 

R. 

2 years : recurrence in liver 

163 

») 

M. 

28 

C. 

R. 

2 years : recurrence 

104 

1922 

M. 

.56 

B. 

R. 

3 years, untraced later 

165 

,, 

M. 

58 

B. 

D. 

Bronchopneumonia 

106 

j 

F. 

48 

C. 

R. 

4 years (had aortic aneurysm) 

167 

i 

M. 

59 

B. 

D. 

Pulmonary embolism 

168 


F. 

53 

B. 

R. 

4 years 

109 

»» 

F. 

38 

B. 

R. 

4 years 

170 


F. 

64 

C. 

R. 

2 years : recurrence in groin (had diverticulitis) 

171 

f 

M. 

60 

A. 

R. 

3 years 

172 

} 

IM. 

54 

B. 

R. 

li years: recurrence in liver 

173 

99 

F. 

72 

C. 

D. 

Pneumonia 

174 

9 9 

F. 

74 

B. 

R. 

1 year ; recurrence in liver 

175 

99 

F. 

66 

B. 

R. 

3 years 

176 

9 9 

F. 

59 

B. 

R. 

3 years 

177 

99 

F. 

56 

B. 

R. 

3 years 

178 

99 

M. 

00 

A. 

R. 

Alir'e to date 

179 

9 9 

M. 

01 

A. 

R. 

99 99 

180 

99 

51. 

53 

C. 

R. 

99 99 

181 

99 

F. 

00 

B. 

R. 

Had diverticulitis : alive to date 

182 

99 

M. 

65 

A. 

R. 

Alive to date 

183 

1924 

F. 

50 

B. 

R. 


184 


F. 

53 

A. 

R. 

99 >» 

185 

99 

M. 

03 

B. 

R. 

99 99 

186 

99 

F. 

00 

C. 

D. 

Haemorrhage 

187 

99 

M. 

40 

C. 

R. 

Alive to date 

188 

1925 

F. 

05 

B. 

R. 

99 99 

189 

99 

M. 

51 

A. 

R. 

99 99 

190 

99 

jM. 

03 

B. 

R. 

99 9 * 

191 

99 

51. 

64 

B. 

R. 

99 99 

192 

99 

51. 

58 

A. 

R. 

99 99 

193 

„ 

51. 

55 

B. 

R. 

99 99 

194 


51. 

73 

C. 

D. 

Dilatation of stomach 

195 

,, 

51. 

00 

A. 

R. 

Alive to date 

196 


M. 

62 

A. 

R. 

99 99 

197 


51. 

51 

C. 

R. 

99 99 

198 

99 

51. 

51 

A. 

R. 

99 99 

199 

1926 

51. 

63 

A. 

R. 

99 99 

200 

•> 

51. 

03 

B. 

R. 

.. 
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THE ETIOLOGY OF CONGENITAL INGUINAL HERNIA AND 
ABNORMALLY PLACED TESTES. 

By RICHARD H. HUNTER, Belfast. 


It is said Iveith^ that the transition of the testis from the abdomen to the 
scrotum is brought about b}' the atrophj’^ and contraction of the gubernaculiun ; 
but if tliis strand of tissue is to pull on the testis it must have a fixed point 
from which to act, and such a point is absent in the human foetus. The testis 
of a newly -born infant with 


the processus vaginalis and 
its fascial coverings can be 
lifted out of the scrotum 
without tearing anything 
but a little superficial con- 
nective tissue, the guber- 
naculiun being attached to 
the deep aspect of the fas- 
cial coverings of the testis, 
which separate it from 
the skin of tlie scrotum 
{Fig. 65). 

At an earlj' stage in 
development the genital 
gland of each side is united 
to the deep aspect of the 
anterior abdominal wall by 
a fold of peritoneum termed 
the inguinal fold {Fig. 66). 
A condensation of mesen- 
chyme — ^the anlage of the 
gubernaculum — occurs be- 
tween the layers of this 
fold, passing from the lower 
pole of the genital gland, 
mesoneplu-os. and Wolffian 
duct, through the abdo- 
minal wall, to end in an 
indefinite manner in the 



Fig. C5. — Dissection of the scrotal region of a newly 
bom infant, showing the arrangement of the fascial cover- 
ings. Note the position of the gubernaculum, which is 
not attached to the skin of the scrotum. A. Processus 
vaginalis, cut edge ; B, Fascial coverings, cut edge ; 
C. Gnbcrnaculum. 


neighbourhood of the genital tubercle. This cord of tissue is present in the 
13-mm. human embrvo. i.e.. at a stage before the abdominal musculature is 
differentiated. When the latter begins to form it must grow around the 
cord, and the inguinal canal must therefore contain the gubernaculum from 
the beginning. 
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About t]ie middle of tlie 12th week the gubernaculum grows rapidly, and 
tlie part immediately below the testis beeomes bulbous, and spreads out in 



Fi(}. fiO. — Transverse section of 


a fan-shaped manner into six separate strands. 
One of these strands ends near the saphenous 
opening, one passes upwards towards Poupart’s 
ligament, one passes ton^ards the pubis, one to 
the root of the penis, one to the perineum, 
and one towards the serotum. These strands 
are unequal in size, and normally in the human 
subject the largest strand passes to the scrotum. 

The gubernaculum reaches its greatest 
develojjment about the middle of the 6th 
month, and then graduallj’’ becomes smaller 
and less easily defined, until at birth all the 
fibres have disapjmared exce 2 )t the large strand 
jjassing to the scrotum. 

At the 20-mni. stage in the human embryo 
(Fig. 67) round growing cells are to be seen 
streaming outwards from the neighbourhood of 


human embryo of 20-mm. crown- 
rump lenfftli, showing the position 
of the inguinal fold. A, I^Ieso- 
^ nephros ; B. Inguinal fold ; C, 
Genital tubercle. 


the genital gland, along the largest strand of the 
elongated gubernacular cells, towards the genital 
tubercle — the scrotal area — and, with the appear- 
ance of these cells, the processus ^rnginalis begins 


to form as an outpocketing of i>eritoneum, following in the same direction. 


The jji'ocessus vaginalis increases in 
length until the beginning of the 7th 
month, when groMdli ai^parentl)'^ ceases. 
The apex of the cone-shaioed processus 
at this time reaches the level of the 
junction of the scrotum and the anten'or 
abdominal wall, and the large growing 
cells begin to disajopear. 

During this time changes have been 
occurring in the j^osition of the testis 
itself. At the earlj'^ 5th month, when 
the growth of the gubernaculum is at 
its height, the ujrper pole of the testis 
is on a le^ml ndth the lower boi-der of 
the first sacral vertebra. At the begin- 
ning of the 7th month, after atrophj'^ 
of the gubernaculum has begun, the 
testis rises to the level of the upper 
border of that ■\mrtebra ; but in the Sth 
month it again passes downwards to the 
level it occupied at the 5th month, with 



Fig. G7. — Drawing made with tjis 
camer.n lucida to show file position of the 
large growing cells (A) wandering on 
along the strand of elongated 
naciilar cells (B). in the inguinal fold ol 
a 20-min. human embryo. 


its lower pole Ijdng within the opening 

of the processus vaginalis — another proof that the testis is not dravn conn 


by the atroph)^ of the gubernaculum. 
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About the 6th month of foetal life the large intestine is a simple tube ; 
but soon the gut enlarges, becomes distended "with meconium, and relatively 
larger than the same gut in the adult. As development proceeds, the gut 
enlarges still further, and pari passu the intra-abdominal pressure increases 
until the middle of the Sth month, when it would appear to be raised to such 
a point that the testis is forced out of the abdomen into the processus vagi- 
nalis, through the inguinal canal to the scrotum. 

This view, that the testis is forced from the abdominal cavity into the 
scrotum by the intra-abdominal pressure, is in complete agreement with that 
of Bland-Sutton,- who many years ago described the phenomenon as an 
evolutionary or developmental herniation which occurs after the formation 
of a complete diaplwagm when liigh degrees of intra-abdominal pressure are 
produced with the evolution of an active life invohTng running and jumping. 
Such methods of progression generate strains and stresses® ■within the animal’s 
own bod}', the changes of intra-abdominal pressure being brought about by 
the fore-limbs and liind-limbs being in opposite phases of motion. The two 
halves of the elongated trunk are upheaved when their respective limbs are 
brought into contact with the eartli, and depressed in the interval of time 
between successive contacts. 



Fig. GS. — Diagram illustrating the changes in the processus vaginalis during the descent 

of the testis. 


The peritoneum adheres intimately to the proper fibrous tunic of the 
gland, so that when the testis passes from the abdomen to the scrotum it 
carries the loosely folded peritoneum of the iliac fossa with it {Fig. 6S). Just 
before this occurs, the apex of the processus vaginalis reaches the point where 
the scrotum and the anterior abdominal wall meet ; but after the testis 
descends, it reaches the most dependent part of the scrotimi. This apparent 
increase in length of the jirocessus is due to the drawing down of the iliac 
jieritoneum, a mo'\’ement that can be demonstrated on a fresh foetus which 
has not been treated with any jjreservative or hardening reagent, if an opening 
is made in the abdominal wall, the testis grasped with a pair of forceps, 
and a pull made towards the scrotum. 

Then, again, if the peritoneal cavity of a fresh unhardened foetus be 
injected with a thin solution of gelatine, the effect on the testis of raising 
the intra-abdominal pressure can be directly observed. 

In the younger stages, before the full formation of the processus vasinahs. 
at the period when the gubernaculum is still gi-owing and invaginating its 
deej) layer and jjartially occluding its lumen, the testis does not pass into the 
scrotum, but acts like a plug at the abdominal opening of the processus 
vaginalis {Fig. C9). From the middle of the 7th month, however, when 
active growth of the jiroecssus ceases and the gubernaculum begins to atrophy. 
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tlic testis Jiasses from tlic abdominal position througli tlie inguinal canal to 
the scrotum. 

It has been suggested that, as the intra-abdominal pressure is a fluid 
one, it cannot have a selective action on the testis, and cause it alone to 
move.^ This would be a sound criticism were it not for the fact that each 
testis is l3dng in a gutter of peritoneum, just at the entrance of the inguinal 
canal ; and although the pressure within the abdomen is a fluid pressure, 
acting in all directions with the same force, it causes the testis to move, 
because each testis lies at the preformed internal opening of tlie inguinal canal. 

In discussing the development of the gubernaculum and the processus 
vaginalis, it rvas seen that the latter follows the direction of the former. In 
the human foetus the largest bundle of the gubernaculum normall}’- passes to 
the scrotum ; but if anj" of the other bands should be the largest, then the 
processus will pass in a cor- 
responding direction, and in 
turn the testis will take up 
an abnormal position — in 
the perineum, root of penis, 
sjTOphj^sis pubis, fossa ovalis, 
or over Poupart’s ligament. 

A study of comparative 
anatom}’’ would appear to 
prove this statement, for in 
marsupials the largest bun- 
dle of the gubernaculum 
passes to the pre-penile 
position, and normally the 
testis is found in that posi- 
tion in the adult. In the , 
pig the largest bundle of the 
gubernaculum may be traced 
to the perineum, and the 
testis of that animal is nor- 
mally found there. 

These are the conditions found when the processus ^'aginalis is developed 
to its usual size ; but if development is arrested before this has occurred, the 
testis will be unable to reach its usual 250sition, and onl.y a pai’tial descent of 
the testis results. E^’ery surgeon knows the shortness of the peritoneal pro- 
cessus in such cases when he attempts to bring the testis down to its normal 
place in the scrotum. This condition, however, must not be confused with 
the relatively common form of partial descent Avhere the testis lies just at 
the external abdominal ring and is found at operation to be held in 
that position b}’ a sac of iDeritoneum, folded either upAA-ards, outAvards, and 
toAvards the anterior superior iliac spine oA^er the abdominal AA-all, or upAA’ards 
and medially tOAA'ards the jAubic region, a condition due to the large groAvmg 
cells AA-andering aAvay from an}^ of the recognized routes, and carrying the sac 
OA-er Poupart’s ligament, folding it oA’er the latter, and preventing the testis 
passing beyond the external ring. 



,Proc. Vaginal IS . Cut- eite. 


Fig. G9. — Dissection of 7th-inontii human foatiis shoivinp 
position of testis in tli© gutter-like opening of the processus 
vaginalis, just before descent. 
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When the testis gains its scrotal position the processus %-aginalis com- 
municates with the general peritoneal cavity, but in the human subject the 
cavity of the processus normally becomes obliterated between the internal 
abdominal opening and the upper pole of the testis. Tliis part is known as 
the funicular portion of the processus, and, when the obliteration is complete, 
a congenital hernial sac does not exist ; but when the obliteration of this 
part does not occur, a hernial sac of what I shall call Type a (Fig. 70) results. 
If partial obliteration only occurs, there is formed the partial funicular hernial 
sac shown in Type b. 

The apex of the processus vaginalis normalh^ reaches to the point of 
junction between scrotum and anterior abdominal wall ; but when the testis 
passes to the scrotum, it carries with it ju.st sufficient iliac peritoneum to 
reach its fundus. If, however, growth has been excessive, and the processus 
has reached a point beyond the normal, then there is more peritoneum present 



Fig. 70. — Diagram illustrating various tj-pes of hernial sacs. 


than is necessary for this space, and the extra peritoneum becomes folded 
upon itself. Tliis may occur in one of two waj's : — 

1. If there is only a small excess of peritoneum, Type c will result, with 
or without obliteration of the funicular portion. Tliis is the commonest 
form of hernial sac found in cliildren. 

2. If a large excess of peritoneum is present, the surgeon finds Type e 
at operation. The funicular portion in this case may become completely 
occluded except for the folded portion over the testis, and a potential hvdro- 
cele of Type f results ; or, again, it may become partially occluded, and a 
hydrocele witli a partial funicular hernial sac of Type d results. 

Some of tlie large gronlng nucleated cells may wander between the 
muscles of the abdominal wall and produce secondary pockets of peritoneum, 
or interstitial liernial sacs, as shown in Type g. The sac of this form of hernia 
may lie between any two muscles of the abdominal wall, or between the trans- 
vcrsalis muscle and the subperitoneal fat, or between the e.xtemal oblique 
and subcutaneous fascia. These hernias are usually associated with some 
interference with the complete descent of the testis to the scrotum, and 
VOL. XIV. — so. 53. 9 
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may appear as such a variation as that shovn in Type h, vhere the 
testis is j^laced interstitiall}'’, and the apex of the hernial sac just be}‘oncl 
the level of the external abdominal rins. / 

CONCLUSIONS. 

1. Tlie testis, processus vaginalis, gubernaeulum, and fascial coverings 
can be lifted out of the scrotum of a newly-born infant without tearing any- 
thing but a little superficial connective tissue. 

2. The gubernaeulum therefore is not attached to the skin of the scrotum, 
and the testis cannot be drawn from the abdominal caAuty to the scrotum 
bj"- its contraction. 

3. The gubernaeulum at first acts as a kind of anchor to the testis ; 
its largest strand normallj’^ passes to the scrotal region in the human foetus 
and forms the path for the large growing cells which cause the growth of the 
processus vaginalis. 

4. The processus vaginalis develops as a eone-shaped diverticulum of 
peritoneum, and, just before the descent of tlie testis, its apex normally 
reaches to the jDoint of junction between the anterior abdominal wall and 
the scrotum. 

5. During the descent of the testis the peritoneum, which is adherent to 
the proper fibrous tunic of the gland, is drawn down into the scrotum. 

6. If the processus 'vmginalis is longer than normal before the testis 
descends, the excess of peritoneum present will become folded upon itself and 
form a hernial sac. 
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THE TREATMENT OF CANCER OF THE (ESOPHAGUS. 

By a. LAATOENCE ABEL, London'. 

{Being a Hunterian Lecture delivered before the Royal College of Surgeons of England on 

February 10, 192C.) 

Ix the following paper it is my purpose to prove that cancer of the oesophagus 
can and should be diagnosed at an early date after its commencement ; that 
it is a relatively benign, mild tiL-pe of malignant groirth ; that radium, X rays, 
and diathermy are of very little i-alue in the treatment of the disease. Our 
attempts at surgical treatment of cancer of the oesophagus have been influenced 
by our great reliance upon the peritoneum in abdominal surgerj' ; but the 
oesophagus, like the pharynx, is a veiy special region in surgeri' because of 
septic infection and the absence of anj' coi'ering analogous to peritoneum. 
It is my purpose to prove that the operations planned and suggested and put 
forward are feasible, and that on the face of them there is no physical or patho- 
logical reason wlij- they should not be followed by success. And, lastlj', 
drawing analogy from other operations which have only been in use for a few 
years, all that remains is to add the little fine iDoints of technique by which a 
perfect operation with a high percentage of cures is obtained. 

DIAGNOSIS. 

Cancer of the oesophagus is a common disease, one case in e^-ery twenty 
of malignant growth being situated in the gullet. It occurs most commonly 
in men in the prime of life between the ages of 55 and 60, but it has been 
known to occur in a cliild of 14 years and in patients over 90. For ever}- 
six or seven men affected the disease appears in only one woman. 

Symptomatology. — The s^nuptoms of a developed case — namely, dysphagia, 
discomfoi't in the chest relati\'e to swallowing, and ■\-omiting, or, more accur- 
ately, regurgitation of food — are well known, and instead of describing these 
I wish especially to emphasize the early or insidious symptoms of the disease. 
It is unfortunately uncommon to sec a case of carcinoma of the oesophagus 
in its earlier stages, and in fact the average duration of symptoms before a 
case comes to the surgeon is from six to eight months. This is for two reasons : 
firstly, because the patient docs not jjay attention to the earlier symjjtoms ; 
and secondly, because the majority of the medical public do not recognize the 
significance of these symptoms, or if they do recognize them, do not know that 
life may be saved, or at any rate prolonged, by prompt surgical interference. 

The first symptom is not always dysphagia, and usually the patient 
notices for some weeks or months that there is a sense of oppression or weight 
beneath the sternum. It is important to emphasize that actual pain is con- 
spicuous by its absence, and the sense of discomfort is due to the slight dilata- 
tion of the a'sophagiis from the early narrowing of its lumen, together with 
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Fig. 71.— Cancer of the oeso- 
phagus. The radiogram was 
taken in the anteroposterior 
plane and shows the poor de- 
finition of the oesophagus on 
account of the opacity of the 
mediastinum. 



Fig. 72. — Cancer of the oeso- 
phagus. The picture shows the 
clear outline of the shadow 
made by the opaque drink 
when the radiogram is taken 
obliquely through the thorax. 
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colicky sensations of oppression due to increased muscular contractions of 
the organ. These sensations are usually noticed -when swallowing is attempted, 
but may be present independenth’' of deglutition. Then the patient finds that, 
in order to overcome the sense of fullness while eating, he has to take consider- 
able draughts of fluid with his meals in order to wash the food into the stomach. 
At last there is a distinct obstruction to the passage of food. 

In nature the dj’sphagia is essential^ progressive, at first being noticed 
with solids, later with semi-solids, and lasth’’ with liquids. 

Physical Examination.— It has to be emphasized that a most careful 
general clinical examination must be undertaken. The presence of metastases, 
although aiding in the actual diagnosis of cancer, signifies at the same time 
that the case has progressed 
beyond the jDossibility of a 
radical cure. 

The next step is the jier- 
formance of a laryngoseopj^ in 
order to exclude any lesion of 
the pharynx or larynx. It is 
inadvisable to pass a bougie at 
this stage of the examination, 
and recourse should be had 
forthwith to radiography by 
means of the fluorescent screen, 
and the most satisfactory posi- 
tion is obliquely through the 
thorax. Ha%'ing excluded any 
other abnormality of the 
thorax, a barium drink is 
given, and its passage down 
the gullet carefully observed 
with special attention to the 
jiresence, site, or degree of any 
delay or obstruction. These 
facts can be ascertained better 
by radioscopy than by radio- 
graphy, and the patient may 
be rotated so that the most 
advantageous position is ob- 
tained. As soon as this is done and the required observations have been 
made, a previously prepared plate is adjusted into position, and a preeise 
and permanent radiogram taken. 

Even when no stenosis is jjresent. X-ray examination is of value, as it 
may show a retention of a small portion of the opaque substance at the site 
of an early lesion, similar to the shadow sometimes left behind at the site of 
a gastric idccr after the main gastric meal has passed on. This is most tjqh- 
cally observed in a carcinomatous ulcer developing in a ])rcviously dilated 
a'sophagus. If onlv a slight stenosis is present, no arrest of the fluid is seen, 
but a slight diminution in calibre of the tube may be indic.atcd. This 



Fig. 73, — Rncliogrnxu of a case of cardiospasm, showing 
regular outline of cc.^ophafiU5, 
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frequently calls for a repetition of the examination, or at least indicates the 



region of the oesophagus to which special atten- 
tion is to be paid on oesophagoscop 3 ^ Below 
the level of arrest the oesopliagus is never well 
filled, as the substance jrasses rapidly into the 
stomach. Even if the exact nature of the cause 
of the obstruction is not typical enough to 
allow of a certain diagnosis, the site of the 
stenosis is located, and renders endoscopic 
examination easier. 

I Avould indicate b}’^ means of radiographs 
the typical appearances of certain forms of 
oesophageal obstruction. In Figs. 71 and 72 
is seen the typical picture of barium passing 
through a malignant stricture, rvith the irregular- 
itj^ of its lower extremity (rat-tail-like appear- 
ance). Fig. 73 shoAvs the smooth regular outline 
seen in a case of cardiospasm. In a third case, 
the one picture [Fig. 74) shoAvs a stricture Avith 
the barium apiAearing to pass from the loAver 


Fig. 74. — Radiogram of a case 
of liypopliaryngeal diverticulum 
in the oblique position. 



end of the dilated area; but 
Avhen this patient Avas rotated 
and examined in the antero- 
posterior plane {Fig. 75), the 
barium could be seen emerg- 
ing from the upper end of the 
dilatation, giAung the tj'pical 
radioscopic appearance of a 
Zenker’s diAmrticulum.^ 

If it is proposed to treat 
a case bj^ means of radium, 
it is essential that the total 
length of the malignant stric- 
ture be accuratel}’- determined. 
For this purpose retrograde 
radiograpliA^ is emiiloj^ed. 
This is done bj'^ placing the 
patient in a slight Trendelen- 
burg position on an X-raj^ 
table, and the radiograpJi is 
taken AA’hile he is sAvalloAving 





Fic. 75. — Radiogram of the same case taken in tlic 
anteroposterior position. 


a fairh^ thick mixture from a 

drinking-cup. Or it maj^ be sufficient to liaA’e the jJatient l.ying horizontally, 
AA’ith the right shoulder on the table and the negatiA’e placed against t le 


posterior jrart of the left shoulder. 
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Lastly, the patient must be cesophagoscojjed. This is of extreme impor- 
tance. especially in the earlier stages of the disease, and should always be 
undertaken in order that an accurate diagnosis may be made. In skilled 
hands this procedure is almost devoid of danger. I was distressed a short 
time ago when a well-kno^m French endoscopist said, “ I understand that 
oesophagoscopy is never performed in England, as an English surgeon recently 
told me that he considered it an invariablj' fatal operation ”. I hastened 
to correct this, and am pleased to be able to say that no patient has died as a 
result of cESophagoscopy by my hands. 

Space does not permit me to go into details of instrumentarium or 
technique ; but I should like to recommend Bensande’s oesophagoscope-, with 
the inner tube working on an ingenious ratchet wliich makes manipulation 
verv easy. This I prefer for all examinations of the oesophagus, while, for 
local applications and intubations, I prefer the larger make of instrument 
by Souttar.3 

Appearances on (Esophagoscopy. — As the examining tube approaches 
the level of a malignant lesion, the wall of the oesophagus appears relatively 
immobile and stiffened, and does not move, as it has been noticed to do at a 
higher level. 

The actual appearance of the tumour varies with the tyjje that is present. 
In the first or proliferati\’e variety the growth has a cauliflower-like appearance 
(Fig. 76). The tumour is seen to be covered with a blood-stained foetid 
discharge and bleeds very easily. 

In the second or ulcerative t\-pe, the hard, raised, irregidar, and everted 
edge is first seen ; the ulcer appears somewhat raised, and the surrounding 
wall appears dense and indurated (Fig. 77). A light touch with a swab 
removes blood-stained foetid material. 

In the third or scirrhous type, the lumen of the oesophagus is seen to 
be greatly narrowed and deformed, whilst the mucosa appears retracted, red, 
smooth, and immobile (Fig. 7S). 

A portion of growth, when possible, must be removed for microscopical 
e.xamination. 

Early commencing carcinoma of the oesophagus is not often seen, and 
the presence of a slightly projecting immobile mucosa, with no obstruction 
to the passage of the tabe, is easily overlooked and must be searched 
for most carefully. As the ocsojjliagoscope is withdrawn, the observer 
should specially notice the manner in which the canal api^ears to close, 
as local rigidity and non-closure arc characteristic of an early malignant 
lesion. 

The examination should preferably be made with tlie use of a local 
annesthetic, because the co-operation of the patient is of the greatest aid. The 
subjective sensations are not so disagreeable as might be e.xpected. but with 
a nervous patient a general ana;stlietic is used. 

If tlic growth whicli has been diagnosed in the oesophagus is high enough 
to make extension to the tracliea or bronclii possible, oesophagoscopy should 
always be suiiplcmcntcd by tracheobronchoscopy before anv attemjit at 
radical removal is undertaken, in order to be sure that the air-passages are 
not invaded by the growth. 
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Similarly with a growth at the lower end of the oesophagus, gastroscop}' 
should be performed. I have recently had three cases in hospital at the same 
time, in each of whom an early growth was diagnosed at the lower end of the 
gullet. An ordinary opaque meal failed to show any abnormality of the 



Fig. 7G. — Endoscopic appearance of the proliferative type of carcinoma of the 

oesophagus. 



Fig. 77. — Endoscopic appearance of 
ulcerative type of carcinoma of the osso- 
phagus. 



Fig, 78. — Endoscopic appearance of sezr- 
rlious type of carcinoma of the cesophagus 
with commencing proliferation. 


stomach ; but laparotomy with a view to attempting a radical cure rev'ea e 
an extensive growth of the fundus which could have been diagnosed coirect y 
had gastroscopy been performed. 
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PATHOLOGY. 

Certain pathological factors must be borne in mind when an}' particular 
case is being considered, as every case of cancer should be considered, with 
a view to effecting a radical cure. 

Primary carcinoma of the oesophagus may occur at any level, but is 
usually foimd at either extremit}' or in the narrowed portion where the 
oesophageal lumen is diminished by pressure of the left bronchus. The 
middle portion of the oesophagus is most commordy affected, the lower portion 
being next in order of frequenc}*, and lastly the upper end, these being roughly 
in the proportions of 3:2:1. 

The pathological types have alreadj^ been shorr'n in the pictures of the 
oesophagoscopic appearairces. The important matter from our point of view 
is the manner in which cancer of the oesophagus spreads. The two main 
routes are : (1) By direct extension ; (2) By the lymphatic stream. 

1. Direct Extension. — The grou-th at first, starting in the mucosa, spreads 
more or less concentricaU}', though, in the upper two-thirds of the organ, with 
a slight preference for the r-ertieal direction. Infiltration then oecrrrs into 
the submucous and muscle layers. At a much later date a stage of ulceration 
and of invasion of neighbouring organs is reached. 

2. Lymphatic Spread. — There is but a slow tendency for oesophageal 
carcinoma to affect the lymphatics or to form metastases, compared ■with the 
rapidity with which the grou-th kills the patient. This usually prevents the 
lapse of sufficient time for spread bj' the lymphatic system to be markedly 
established. 

At first the enlarged glands do not necessarily contain any carcinomatous 
cells, but may be purely inflammatory in nature, due to the infective processes 
taking place on the surface of a carcinomatous ulcer. Sooner or later, however, 
carcinomatous infection of the lymphatic glands is apt to occur, and an 
important point when the radical operability of carcinoma of the cesophagus 
is being considered is the time when the malignant invasion of the glands 
makes its appearance. In addition to the question, therefore, as to whether 
a cai-cinomatous grondh has invaded neighbouring organs, or whether its 
local peri-oesophagitis has rendered it adherent in the mediastinum, are the 
questions : Are any local lymphatic glands involved ? Are any more remote 
lymphatic glands involved ? Has general metastasia taken place ? 

In order to answer these questions, in the absence of physical signs, the 
only method is that of recording and analysing a large number of post-mortem 
findings in patients who have died of the disease. From this a very fair 
estimate may be made ; but it must be remembered, in dealing with the living 
subject, that his condition is not so far advanced as it will be on the day of 
his death, and therefore the outlook is brighter for the living than it would 
appear to be from examination of the dead. 

Hclsley.'* in his analysis of 70 cases carefully e.xamincd post mortem 
with regard to glandular involvement and metastases. found that in 64 per 
cent the carcinomatous condition was confined to the oesophagus, and no 
secondary dcj)osits were present in the lymphatic glands or other organs. 
The local lymph nodes alone were involved in 6 per cent, whilst in the 
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remaining 30 per ecnt more distant lymph glands and other viscera rvere 
affected. 

In a recent communication by Blarnvkuip,® he records the post-mortem 
findings rvith reference to this matter in 125 eases. Of these, in 39 per cent 
tire disease was localized to the oesophagus, in 47 per cent no glandular involve- 
ment by the malignant process had taken plaee, while 64 per cent showed 
no metastases in remote organs. 

The ar'erage duration of symptoms in Helsley’s cases was almost five 
months, and it is therefore obvious that earcinoma of the cesophagus is at 
first, and for some considerable time, a purety local disease, and that 
there is ample time for the diagnosis and treatment of a case before meta- 
stases oeeur. 

E^'en if extension to neighbouring organs, or perforation, has taken 
place, this may be seen when a radical operation is attempted, and judging 
from these figures, will be found to har-e occurred in not more than 
one ease out of two. Even if this type of case has produced glandular 
metastases at the same rate as all classes of cases taken together, at 
least 50 per cent of these will not be accompanied by involvement of 
the tymphatic glands. Helsle}'^ goes so far as to state that “ irrespective 
of the duration of the disease, the possibility of metastatic formation with- 
out evidence of the same should not be considered as a contra-indication to 
radical operation ”. 

Most authors are in agreement that metastases do not tend to occur 
early, giving the freedom from metastases in from 46 per cent to 72 per cent 
of cases. It would thus appear from pathological findings at post-mortem 
that at least one case in four is operable to radical methods even up to the 
time of death. As many cases are seen several weeks or months before 
death, it would appear probable that at least one in three, or possibty one 
ni two, of all cases seen should be curable by radical surgical operation. 

PALLIATIVE TREATMENT. 

With regard to palliative treatment, only the briefest outline will be 
given of the modern methods of treatment of cancer of the oesophagus m 
cases in which the presence of metastases indicates that an attempt at radical 
operation is futile, or in subjects so enfeebled that a major operation could 
not be borne. 

Gastrostomy. — The majority of cases in this countr}' are treated by 
gastrostomy alone so far as one is able to judge. This must be regarded as 
little short of masterty inactivity, and it is high time that rve bestirred our- 
selves and expended much further effort to improve our technique nith a 
rdew to active attack upon the disease of these unfortunate sufferers. 

Dilatation. — A further stejr is repeated dilatations of the strictuie. 
This must first be performed under endoscopic A’ision, and may then e 
followed every week or two by the blind passage of graduated sounds. Eac i 
treatment is followed by a general improvement in the patient s s3miptoms, 
and although not an ideal treatment and not devoid of risk, is to be lecom 
mended when more modern methods are not available. 
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Intubation. — This maj' be done n-ith considerable benefit to the patient, 
and n-itli more lasting effeet than dilatation. I prefer the use of a gum- 
elastic tube such as Symonds’® or a small de Pezzer’s tube such as Guisez’s.'^ 
I have now used Souttar’s tube® in six patients. In three of these it passed 
into the stomach in a few days, and in the remaining three it formed 
an oesophago-tracheal fistula, with resulting death of the patient -n-ithin a 
fortnight. 

Radium. — The most active palliative method of treatment is b}^ applica- 
tion of radium. The efficac}’ of this substance in the treatment of malignant 
disease has long proved a bone of contention between surgeons on the one 
hand and radiologists on the other ; and an unbiased opinion of its true value 
is difficult to obtain. There seems little doubt that, in the treatment of 
malignant disease generalh', radium causes a regression of the growth at the 
site of application, whilst sloughing is increased, hsemorrhage is brought on 
more quickly, and the peripher}' of the growth, or the infected glands at a 
distance, are stimulated to increased actixfitj'. The cesophagus, however, 
is unique in its position as an anatomical structure, and some of the contra- 
indications against radium may be waived ; and, whilst it is not without 
a certain degree of danger, it frequentlj’ causes a great improvement in the 
j)atient’s condition. 

Radium is best applied tlu-ough an oesophageal catlieter. The upper 
limit of the growth having been carefully measured from the incisor teeth 
at the time of oesophagoscopy, and the length of the grondli having been 
determined by retrograde radiographj’’ as already described, the catheter 
containing the radium is introduced so that the latter accuratelj' fills the 
whole of the tumour-bearing area of the oesophagus (Guisez).® 

The dosage recommended is 100 to 120 mgrm. of radium bromide, which 
should be applied on alternate da\-s for some six to eight hours at a time, for 
a jjcriod of about two weeks. A remission of symptoms may now occur ; 
but after a short time a cicatricial contraction supervenes, and this demands 
carcfid dilatation. 

Guisez has 3 cases out of a total of 1430, of which 270 were treated by 
radium, which have survi^-ed for five years or more with this treatment.^® 
As far as is known, e^'ery other worker until radium shows a 100 per cent 
moi'tality. 

Diathermy. — Judging from tlie residts obtained in cases of malignant 
disease of the mouth and phar\nix, diathermy should have an effect equal 
to. if not better than, the application of radium. I have had the opportunitj' 
of using this method of treatment in a few cases. Almost the whole of a 
jirojccting mass of growth can be caused to disappear, and the permeability 
of the oesophagus may sometimes be restored. Patients who are submitted 
to diathermy sliould show no signs of involvement of the lungs or air-passages 
cither by the growth or by infective processes. Repeated small haemorrhages 
point to an extensive ulceration, and may at any time be followed by a large, 
or even fatal, haemorrhage, and are to be looked upon as a contra-indication. 
In suitably chosen cases diathermy is of marked value : but a fulminating 
mediastinitis or secondary h.Tiuorrhage is apt to make its appearance with 
fatal results. 
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tlie ccsophageal continuit}^ ; otherwise the patient will develop a stricture. 
It is usuall)^ advisable to attack the gro%\'th from the right side of the neck, 
in order that manipulation ma}^ not be hampered by the thoracic duct. The 
exact position of the growth having been ascertained previously, and an 

estimate having been gained of the breadth of 
the flap required to restore the continuity of 
tlie gullet, a flap is made with its base either 
at the right or left side of the neck and ex- 
tending well bejmnd the mid-line. The next 
step, after hfemostasis has been secured, is to 
divide the deejr fascia along the anterior border 
of the sternomastoid, and also to divide this 
muscle at its origin from the sternimi and 
clavicle. The carotid sheath is now mobilized, 
after ligature of the inferior thyroid artery. 



Fig. 79. — ^Diagram of position 
of skin-flap used in operations 
upon tlie cervical oesophagus. 


and the prer^ertebral fascia and muscles dis- 
covered to its inner side. The anterior border 
of the sternomastoid is then sutured to the 


prevertebral region. The affected portion of the oesophagus is seen ljung 
behind the trachea, with the prevertebral muscles and the sternomastoid 
behind and to the outer side. Verj'^ little blunt dissection is now required 
to separate the oesophagus from adjacent structures, and the region of the 
growth may be carefully examined and the possi- 
bility or otherwise of radical cure determined. If 
the case prove favourable, the trachea together 
with the thyroid gland and the recurrent laryngeal 
nerve are retracted, and the whole region sur- 
rounding the area of proposed excision is carefully 
packed off with sterilized gauze, which may with 
advantage be moistened with a solution of 1-500 
perchloride of mercury. The next stage is to 



open the lumen of the oesophagus and thus expose 
the tumour to view. The surface of this must 
now be cauterized and carefull 3 '^ examined. 

2. Excision . — With a small and early growth 
the incision around it must include three-quarters 
of an inch of apparently healthy oesophageal wall. 
In a larger growth this will mean the removal of 
a complete portion of the oesophagus with com- 



plete dissolution of its continuity. 

3. Reconstruction {Fig. 80). — The flap of the 
skin is now turned inwards and made to lie in 
the position ■\mcated by the piece of oesophagus 


Fig. 80. — Diagram of 
formation of skin-flap in 
repair of cervical cesoplia- 
gus after partial excision 
for carcinoma. 


removed. Bjr means of mattress sutures the skin 

is then united to the mucous membrane, the epidermal surface forming t le 
interior of this plastic portion of the oesophagus. The ajjex of the flap JS 
now sutured to the portion of skin from which it^ was originally diM e , 
thus leaving a depressed and funnel-shaped opening which 2 ’asses into ic 
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oesophagus. Through this opening a tube must be passed into the lumen 
of the oesophagus, and the patient must be attended constanth' for at 
least one hour, but preferably longer, in order to make sure that the tube 
is neither vomited nor withdrawn by him. From the upper and lower edges 
of the field of operation pieces of gauze are left projecting, together with 
one or more drainage tubes ; the function of the latter is to provide free 
egress for any leakage from the oesophagus, and therefore to diminish the 
possibility of the development of cellulitis ; whilst the function of the former 
is to hasten the development of granulation tissue. After the first hour or 
two of consciousness after recover}* from the aniesthetic the intra-cesophageal 
tube can easily be tolerated by the patient. 

The Treatment of the Lymphatic Glands . — ^.At the time that the original 
skin-flai) is raised both sides of the neck come -within the surgeon’s reach, and 
the paratracheal, para-cesophageal, and inferior deep cervical glands are 
exposed, and may be removed. This must, of course, be done on both sides 
of the neck. 

It is sometimes thought ad^'isable to pass a tube from the lateral 
aspect of the neck not only downwards into the oesophagus but upwards 
into the pharynx. Some authorities, howe%'er, pass a tube tlrrough the 
mouth, tlie phai’\’irx, and the newly-formed plastic part of the oesophagus 
into the oesophagus proper. Once the patient has recovered from the anres- 
tlietic, this is usually well tolerated. 

SUEGICAL APPROACH TO THE THORACIC (ESOPHAGUS 
(POSTERIOR MEDIASTINOTORIY). 

IVe now pass to the treatment of those cancers of the oesophagus which 
are situated in the middle two-fourths of the gullet. In order to reach these, 
posterior mediastinotomy must be performed. 

Preliminary Considerations. — A few Avords are necessary here with 
reference to thoracic surgery in general. The patient must be examined 
Avith a A'icAV to ascertaining that he is fit to stand a serious operation. 
If he is emaciated and the tissues are suffering from marked dehydration, a 
gastrostomy or jcjunostomy must be performed from seA*en to fourteen daA's 
before the major operation. 

Gastrostomy : Jcjunostomy . — If the groArth is knoAA*n not to inA-oh-e the 
stomach, gastrostomy is performed. If the stomacli is likely to be inA-oh-ed 
in the major operation, jcjunostomy must be performed. As tlie performance 
of sucli a fistula is frequently carried out in an unsatisfactory manner, I feel 
justified in describing AA-hat I haA-e repeatedly found to be the method 
Avhich giA-es uniformly satisfactory results. These remarks are applicable to 
cither gastrostomy or jcjunostomy. 

It frequently hapjjcus that in a case in AA-hich gastrostomy is indicated 
a general anaesthetic is strongly contra-indicated, either because of definite 
evidence of lung disease, or of obstruction to the upper respiratorA* tract, or 
on account of the e.xtremcly AA-asted condition of the patient. Certainh* 
under these circumstances, and even AA-hen no such condition is present, 
gastrostomy may be performed under the influence of a local anaesthetic. 
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This may be administered : (1) by loeal infiltration, (2) by regional nerve 
bloek. 

A vertical incision is made along the line of the intradermal infiltration, 
and each layer divided in the same line. If the incision has been close enough 
to the costal margin the stomach -will be found with no difficulty, though it 
is frequently ver}" contracted and ma}^ lie almost entirely under cover of 
the costal margin. Tlie stomach having been found, it is drawn into the 
wound, held in place by suitable forceps, and surrounded b}’^ damp cloths or a 
rubber-dam. 

It now remains to make an opening into the stomach which will not allow 



Fig. 81. — Diagram showing a modification of WitzeTs gastrostomy. 


an escape of gastric contents. This is best performed b}"^ passing the gastros- 
tomy tube obliquely through the wall of the stomach. In order to attain 
this I use a modification of Witzel’s method an incision is made through 
.the serous and muscular layers of the stomach in a longitudinal direction with- 
out injury to the submucous or mucous coats. A little blunt dissection 
separates these layers from the submucous layer on either side of the incision 
for a quarter of an inch. A stab incision is now' made through the mucous 
membrane at the pyloric end of the incision and the gastrostomy tube passed 
into the stomach through this, and held in position by one or two catgut 
sutures. The tube is then laid along the prepared groove, and the serous an 
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muscular walls are sutured together in front of it by means of a continuous 
suture. Now, commencing half-an-inch beyond the pyloric end of the original 
incision into the stomach, a continuous Czerny-Lembert suture is employed 
still further to invaginate the tube and its seromuscular covering. The 
stomach is then sewn to the jDarietal peritoneum and the posterior sheath of 
the rectus by two or three sutures, and the abdomen closed layer by layer, 
leaving the tube projecting. I prefer the use of a large-sized self-retaining 
catheter or, better still, a large-sized de Pezzer tube, (Fig. 81.) 

Blood-pressure. — Having successfully combated the patient’s dehydrated 
state, the next point which requires attention is the condition of the blood- 
pressure. If this is less than 125 nmi. Hg (systolic), treatment must be 
instituted until it reaches this pressure. The percentage of hseraoglobin 
should not be less than 60. If it is, a blood transfusion should be performed, 
using 500 c.c. of blood from a suitable donor fortx'-eight hours before the 
major operation. The coagulation time of the blood should be tested, and, 
if this is found to be less than seven minutes, an intramuscular injection of 
30 to 40 c.c. of a sterile water solution of sodium citrate should be given at 
the commencement of the operation. The bowels shoidd be moved forty- 
eight hours before, but no nearer to, the operation. Special attention must 
be paid to the sterilization of the skin, remembering that a small furuncle 
may infect a whole wound. 

LilienthaP® gi^’es the following precautions when operating : (1) During 
the oi^eration a blood-pressure apparatus should be kept adjusted and fre- 
quent readings taken. Tliis will give warning of impending coUapse before 
any other signs are e^ddent. (2) Therefore plan the operation so that it can 
be stopped if the patient collapses, and continued at another sitting, the first 
stage having for its object the formation of adhesions, which diminish the 
complications due to the interference with the normal thoracic mechanism and 
thereby greatly reduce operati^'e danger. (3) 3Iake sure of the position of 
the growth, and that you are operating on the correct side. .(4) Place the 
patient in the best position at the beginning of the operation. 

Aua'sthesia in Thoracic Surgery . — Major procedures within the thorax 
rank highest in that operati\'e success depends upon the skill of the antes- 
thetist and the efficacy of the method of anaesthesia employed. I need not 
dwell long on this subject ; it is sufficient to say that narcosis should be main- 
tained by means of a nitrous-oxidc-oxygen combination, using only a little 
ether at the time of induction until the intratracheal or endopharyngeal tube 
has been satisfactorily adjusted. By either intratracheal or intrapharyngeal 
insuffiation a positive pressure may be maintained in the lungs, so that if 
the pleura is accidentally opened — as is often the case in exploration of the 
ccsophagus — none of the ill-effccts of an acute pneumothorax make their 
ajjjjcarancc. 

The Pleura . — One must bear in mind tliat it is extremely easv to infect 
the pleura, and that therefore operations designed to effect partial or total 
a'soi)hagcctomy which do not entail opening the lumen of the gullet in situ 
are more apt to be successful than those where immediate section of the organ 
is performed. 

Even with prolonged exposure alone a considerable quantitv of serous 
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exudate is produced by the jdeura during tlie first twenty-four to forty-eight 
hours after the operation. The lungs must therefore be fully inflated before 
the last stitch is tightened in order that adhesions may 
form rapidly, and if tlie time of the ojieration has been long 
a water-seal drainage should be used. Fig. 82 shows the 
arrangement of this after Kenyon’s method,^® together with 
a bottle to catch the discharge. The drainage tube must 
fit tightl}^ into the thoracic wound, and must not project 
more than an inch into the pleural cavity. 

Post-operative Shock . — As a greater or lesser degree of 
post-operative shock is bound to occur, I am a firm believer 
in taking steps to combat or prevent this 
before it makes its appearance. Already 
the patient has been rendered as fit as 
possible for the operation. When this is 
over, blood transfusion is jjerhaps our 
greatest aid, and may be performed even 
if it Avas done before the opei-ation. 

A simpler method, and one Avhich I 
have used in a large number of major 
operation cases, including mediastinotomj', 
is to give an intravenous injection of 15 
per cent glucose in either normal saline or 
sterile water together Avith 20 to 80 units 
of insulin intramuscularly. At the same time a subcutaneous injection of 
oxygen is giA^en into the upper and outer aspect of the thigh, using from 

500 to 1000 c.c. (McDonagh”). 

Hot rectal injections of 
saline Avith large projAortions 
of glucose and bicarbonate of 
soda are of great Amlue, as is 
also hypodermoclj'sis. Mor- 
phia has also a distinct place 
in this treatment. 

Technique of Posterior 
Mediastinotomy.— When this 
operation is undertaken for 
the relief of cancer of the 
thoracic cesophagus situated 
aboA'e the loAver tAVO or three 
inches of the gullet, the in- 
cision must ahvays be planned 
Avith a skin-flap of sufficient 
size to enable this to be 
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Fig. 82. — Kenyon’s method of wator- 
seal drainage. 


Fig. 83. — Diagram showing position of incision for 
sUin-flap for reconstruction of tlioracic cesophagus. 


passed around the tumoui- 
bearing area of the organ. 

If the groAA'th is situated at or aboA-e the leA-el of the aortic aich the 

- - -■ If beloAV tins 


incision is made in the right side of the back of the thorax. 
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Fig, S4,— Dingram showing muscles exposed when skin-flop is dissected \ip. 



Flo. Sr». — Po-tonor nu'tlia*JHnototny ; thrw 
incliC'^ of one rih have hor'ii n'inovoil. and three 
t‘thrr nh< ha\e heon tlivulevl close to their 
junction with the <pme. (Fmtn an actual 
ojH'ration.) 



Fio. — Po-terior modia'«tinotciny : the 

'‘hinirlcd nh-^ are retracte<l and the pfciirn is 
iK'inir carefully '^irijiped away from the rnedia- 
-‘timun. Tlie hands are dniwn small in pro- 
j-Mirtion. (From an actual otx-ration.) {After 
LiUrnihnK) 
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level, it is made on the .left. Operations for the cure of cancer in the lower 

two to three inches of the oesophagus 
will be described later. I -will now 
describe a left-sided partial cesophagec- 
toniy in detail. 

The incision {Fig. 83) starts 2 in. 
abo^'e the le^'el at which the growth is 
known to be, and extends from the 
mid-liire outwards along the line of the 
subjacent rib for some 5 to 7 in. It 
then turns with a rounded-off corner 
verticallj'^ downwards for 5 to 6 in. ; 
then towards the mid-line again parallel 
to the first incision. This flap including 
skin and subcutaneous fascia is now 
dissected up from the underlying struc- 
tures (Fig. 84), and wi’apped in warm 
moist cloths. As much of the trapezius 
muscle as is exposed is then detached 
from its origin and reflected upwards and protected with cloths. The latis- 
simus dorsi is either retracted, or, if 
much of it is exposed, it is dealt 
with in like manner. 

The posterior aspects of five or 
six ribs are thus exposed, covered 
towards the mid-line bj’’ the vertic- 
ally placed tendons and fibres of the 
erector spinm. This I now divide 
between clamps in a transverse 
direction at the upper and lower 
extremities of the wound, thus 
making a muscular flap which is 
tui’ned towards the opjDosite side of 
the body and lies with the original 
skin-flap. 

Three or four inches of the low- 
est rib exposed are norv resected 
subperiosteally, the inner section of 
rib being as near the transverse 
process as possible (Fig. 85). The 
underljdng pleura is exposed but 
not opened, and extreme care and 
gentleness are now required to press 
the pleura arva}^ from the under 
surface of the rib above. When this 
has been done I inject the intercostal 
nerA’e with absolute alcohol for 
anoci-association purposes, and then section the rib as near the trans\ erse 



Fig, 88. — Posterior mcclinstinotoniy ; tlio 
pleura has been stripped from the mccliastinumt 
and the aorta and the cancer-bearing area of tlie 
cesophngns are exposed. A light on the middle 
blade of the retractor illuminates the field of 
operation, and an electric diaphane transilhimin- 
ates the cesophagus. (Prom an actual operation.) 



Fig. 87, — Diagram showing relation- 
sliip of structtires with cesophagus 
isolated by posterior modiastinotomy. 
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process as possible. This may now be retracted upwards and outwards by 
the assistant. The pleura is pressed awaj’’ still fiii-ther, and in all three or 
four ribs ma}’ be dealt with in this waJ^ This is known as sliingling the 
ribs. The accompanying diagram shows the result obtained {Fig. 86). The 
intercostal arteries must each be tied at both ends as each rib and aider}’ is 
severed. 

As a rib-retractor I hai’e used Thomson- tValker's three-way bladder- 
retractor.^® This is powerful enough for the purpose, and at the same time 
allows a light to be fitted on to the middle blade which illuminates the interior 
of the thorax and makes identifieation of the structures verv easv {Fig. 87). 



Fig, S?. — The cesophogus is lying in the newly-formed muscular bed. 


In order that the blades may not damage the pleura. I protect this by 
cloths wrung out in a -1 per cent solution of novocain. This liclps to dimin- 
ish tlic powerful pleural rcflc.xes, and is especially useful if the pleura has been 
opened. The jilcura lining the lateral asjiects of the bodies of the vertebrae 
is carefully stripped from them, and the aorta readily comes into view. Before 
this is reached a little care must be taken not to remove the sympathetic 
and sjdanchnic nerves with the retracted pleura. This is a matter of no 
difliculty. A little further stripping now reveals tlie msophagus. In order 
that its identification may be rendered easy, a sound may be jrassed into it. 
or. Ijcttcr still. Lilicnthal's electric diajdiane used.^® This is simply a small 
electric bulb attached to a rubber sound which transilluminatcs the oesophagus. 

If preliminary investigations have been carried out accuratclv. the tumour 
is readily found, and its operability — or otherwise — may now be ascertained 
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Fio. 90. — The plastic skin-flap is sliown 
lying deop to tho ccsophngus. 

have been removed. The fibres of 
the vagi which are seen forming tlie 
plexus gulai are divided with scissors, 
and the proximal ends swabbed with a 
The oesophagus is now separated from 


Fjg. ftl. — -The enneer-benring nrea of the 
cesophQgus has been removed, and the flap 
innj'- now be \itiHzed to form the new ceso* 
phflgus. The black line below in this and 
the preceding diagram shows the incision 
required for drawing up skin to fill the raw 
muscular space. 

small quantity of 2 per cent cocaine, 
the loose cellular tissues in which it 



Fio. 92. Torek’s incision for tho low posterior mediastino- 
tomy or Ldienthal’s operation. (After LUienthal.) 


lies by means of blunt dis- 
section, or by means of an 
aneuiysm needle curved 
at right angles which is 
carefully manipulated all 
round it until the gullet is 
lying free for some inches 
above and below the level 
of the growth. 

In my animal experi- 
ments I pass the free 
portions of the trapezius 
above, the latissimus dorsi 
below, and the erector 
sjjinre to the inner side, 
deep to the ccsojfiiagus, 
and suture these together 
with two or three intcrnqj- 
ted catgut sutures so that 
the tumour-hearing area 
of the gullet is lying in the 


bed so formed {Fig. 89). 

In a similar waj’’ the skin-flap is also placed anterior to — that is, deep 
to the cesophagus, and sutured as nearly as possible to the skin of the back 
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from which it was originally clir-idecl, thus closing off the mediastinum from 
the skin of the back completely, or perhaps with a small gap at the outer 
part of the wound {Fig. 90), This I now close by means of a small flap turned 
11)3 from below, and have always succeeded in bringing skin-edge to skin-edge 
excejDt where the oesoiDhagus passes through. 

As already stated, the lungs are carefully distended by increasing the 
)3ressure in the anesthetic tube before the last stitch is drawn tight. If con- 
sidered necessary, a water-seal drainage is also inserted into the thorax before 
the wound is finally closed. We now have the gro^rdh and an adjacent 
li to 2 in. of oesophagus on either side of it lying at the bottom of a 
groove in the back. If tension 
has not been too great, swallow- 
ing may be jierformed as well 
as before the ojieration, and if 
a gastrostomy was not necessary 
before the operation, it is not 
necessary now. 

I hai'e performed this ojiera- 
tion ujDon eight animals with 
success, and have found no gan- 
grene or rupture of the oesopha- 
gus to occur. I hai’e jierformed 
posterior mediastinotomy u])on 
two men with a rdew to radical 
remo^'al of a growth of the 
oesophagus, but was unable to 
carry out the last stage on 
account of fixity of the growth. 

One made an uninterrupted 
recovery from the ojicration. the 
other had a large peri-oesojiha- 
gcal abscess and succumbed to 
mediastinitis in fifteen hours. 

Some seven to ten days later 
tlie cancer-bearing area of the 
ocsojihagiis is rcmoi'ed ulth as 
much normal tissue as feasible 
on cither side of it {Fig. 91). 

Tliis I would suggest should be 
at least 1 in. in c.xtcnt. and more if possible. The sutures are removed 
from the skin-fia)). and it is sejiaratcd from its base after infiltration with 
novocain. The inner and outer edges- are- dissected u)3-and. imited. to each 
other, while the ujijicr and lower ends of the cylinder of skin thus formed 
arc united to the U]3j3cr and lower ends of the aL-soi)hagus resjoectivelv. 

Lastly, tlie remaining inner and outer edges of the skin wound are under- 
mined and drawn together, tiius rendering the newly-formed a-soj 3 liagus 
subcutaneous. Drainage tubes sliould be left in j3lacc for two to three davs 
in ease any leakage occurs. 



Fic. 93, — Lilientbars operation. Tlie lower two or 
three inches of the cesophagiis have been removed and an 
openinc made into tlie «tomach. A needle bearing two 
lonir threads is pns.«cd from below through the main jras- 
tne openinii to reach the ce-^ophagus. {After LilienthnL) 
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Opcrafioiis for liadical Removal of the Lower Tzvo to Three Inches of 
the Qlsophagus. — If gastroscopy lias shown that the adjacent portion of 
the stomach is not affected, the operation is best performed by means of 
a low left-sided posterior mediastinotomj’^ ; in this case a flap need not he 
raised, but the incision is made eommencing some 2 in. from the mid-line 
opjiosite the middle of the vertebral border of the scapula, extending verti- 
cally downwards to the 10th intercostal space, and then laterally along the 
line of this intercostal space for from 5 to 6 in. The underlying muscles are 
retracted in the manner already described, and 3 to 4 in. of the 10th rib 

removed. The 9th, 8th, and 
7th ribs are now shingled as 



Fig. 94. — Each of the two threads is cut, and the four 
threads thus obtained inserted tlirough the oesophagus 
at equidistant points. These threads are now utiUzed to 
intussuscept the oesophagus into the stomach. [AJter 
Lilienthol.) 


before (Fig. 92). The pleura 
and lungs are carefully retrac- 
ted, and the lower few inches 
of the oesophagus and tire 
upper surface of the dia- 
pliragm including the ocso- 
])hageal opening are exposed. 
By means of blunt dissection 
the cesojrhagus is separated 
from the diaphragmatic open- 
ing, which is now incised 
towards the left and enlarged 
sufficiently to allow the car- 
diac region and fundus of the 
stomach to be drawn into the 
field of operation. At least 
1 in. above and below the 
growth, the ccsophagus is divi- 
ded by means of the actual 
cautery, between clamps, the 
whole area being carefully 
protected by means of cloths. 
The opening thus made into 
the stomach is now closed and 
invaginated. Then the fundus 
of the stomach is drawn up- 


wards so that it easily reaches 1 in. above the lower end of the 

tion of the ccsophagus. and an incision large enough to admit t le ms ] 

made into it. About in. below this incision a smaller incision is ma le into 

the stomach. Through the latter a needle bearing two long pieces o 

passed, emerging again through the lai'ger and upper opening i|. . 

Ltare are 1,.™, ‘through the larger openiug and erp so 

are no,v available. Each of these is re-threacted on to a needle and passed 

through the ivall of the oesophagus at four equidistant I’”'])® j f,' 

tion is noiv made upon these sutures and the cesoplmgi.s s 

is, intussuscepted into— the stomach, ivhere it is retail ■ Q,sopi,aeiis 
oi three sutures ivhieh pass through the ivall of the stomach and cesoplia. 
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Fig. 9o. — T lie cesophacnis 
is maintained in position by 
three sutures, and the smaller 
opening into the stomach 
closed. {AJtcr Lilicnthal.) 




Fig. 00. — The region of the 
cesophago-gastric junction i-s 
invaginatetl and the stomach 
sutured to the diaphratrm. 
{AJtzr LUicnthalf sUtjhibj 
modijxcfl.) 
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(Fig. 95). The traction sutures are now cut short and allowed to hang freely 
in the stomach, the smaller incision into which is closed a stitch. The 
region oi the stomach into which the oesophagus has been inserted is now 
still further invaginated by a series of Czei’ny-Lembert sutures (Fig. 96). 

It is most important that the 
stomach should be united to the 
diaphragm where this is pierced ; 
otherwise a large diaphragmatic 
hernia may de^■elop. I have per- 
formed this operation successfully 
upon a dog but unfortunately 
neglected to suture the stomach 
to the diaphragm, and the animal 
succumbed nearly twenty - four 
hours later owing to a consider- 
able amount of the abdominal 
contents passing into the thorax. 
Post mortem the cesophago-gas- 
trostomy M'as found to be perfect, 
and did not leak even under 
considerable pressure. This operation was devised by Lilienthal,^” and its 
extent is shown diagrammatically in Fig. 97. 



Fig, 97. — Diagram showing extent of LilionthnVs 
operntion. (.4 f/er Ulienihah) 


ABDOMINAL LAPAROTOMY. 

Cases of cancer of the oesophagus arising at the cardia, whether primarily 
oesophageal or primaril}'’ gastric in origin, usually demand an abdominal 
laparotomy in order that their operability may be determined. If a jejunos- 
tomy is done as a preliminary operation, the possibility of a radical removal 
must be estimated at the same time, and, if it is found that an extensive 
resection of stomach as well as removal of the abdominal portion of the ceso- 
jrhagus is feasible, this may be performed entirely by the abdominal route 
{Fig. 98). 

Technique. — An incision is made i in. below and parallel to the left 
costal margin, extending well round to the back. The laj'-ers of the abdominal 
wall are divided in the line of the original incision, and the field of operation 
is exposed. The table is tilted so that the patient’s head is at a higher level 
than his feet, and a large retractor is jrassed beneath the costal margin and 
used to jiull this well upwards. If the area of operation is not thus rendered 
easily accessible, the lower two or three ribs must be divided through the 
posterior part of the original incision. This now allows a satisfactor}^ A'iew of 
the fundus of the stomach, tlie cardia, the abdominal portion of the oesophagus, 
and the oesophageal opening in the diaphragm. By means of blunt dissection 
the oesophagus is separated from the diaphragm, and a finger is ])assed into 
the mediastinum, separating the oesophagus still further from the loose cellular 
tissue around it. A prer-ious X-raj"^ examination may have shown dilatation 
or tortuosity of the a'sojrhagus, and gives a pre-operati\'e idea whether suffici- 
ent length of this organ may be drawn downwards into the abdomen. t 
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may, however, be advisable in either this operation or in that of Lilienthal 
to perform a section of the left phrenic nerve in the neck as a preliminary 
measure. When a sufficient length of the gullet has been drauur below the 
diaphragm a rubber tube is passed around it at the cardia, and this acts as a 
retractor. The oesophagus is now sutured by one or two stitches to the highest 
portion of the fundus of the stomach about 2 in. above the upper limit of the 
growth. One small opening is made into the stomach just below these sutures, 
and another into the oesophagus. A continuous suture is now taken and 
passed through all the walls of both viscera, taking up the posterior edge of 
the upper portion of the partially sectioned oesophagus. When tliis has been 



Fig. 9S. — Diagram showing a inctliocl of roinovinjr a growth at the lower end of 

the oesophagus. 


included in the suture the ccsojjhagus is cut across a little further and the 
suture continued, and little by little the ccso])hagus is completelv sectioned 
until, when this has been eomjdetcly aeeomjdishcd. the posterior half of its 
wall has been sutured to the posterior edge of the opening in the stomach. 
.■Vll that remains is to pass a suture uniting the anterior part of the wall of 
each of the two viscera. On eitlicr side of the anastomosis a seromuscular 
gastric suture is now made, causing an invagination of the anastomosed area. 
The lower end of the a?sophagus and adjacent stomach are then removed as 
widely as jiossit'le. and the oldening thus made into the stomach is closed and 
inverted in the usual way. I have three times set out to perform this 
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operation on iuiman beings, but on each occasion found that, althoush 
the ocsopliagiis could be witlidrawn sulTicientN into the abdomen, the 
gastric condition had advanced beyond tiic possibility of a radical removal. 
1 haA'e, ]iov'e\-cr, done tlie ojieration twice upon a cada^'er witli a water- 
tight result. 

Another ojieration I lia\'e jjerfornied upon the cadaver which should, I 
think, be quite feasible upon the living is as follows ; The abdomen having 
been opened as just described, and the oesophagus mobilized and the tumour 

found to be operable, an 
incision is made into the 
stomach about its middle, 
extending almost from the 
lesser to the greater ciin'a- 
ture. A finger is now passed 
into the cardia, which is 
drawn through the gastric 
opening — -that is to 533% the 
loiver end of the oesophagus 
and adjacent stomach are 
intussuscepted into the re- 
mainder of the stomach — 
and the tumour drawn out- 
wards through the gastric 
incision. A clamp is then 
ajiplied a good inch away 
from the growth, which, together with tire adjacent oesophagus and stomach, 
is removed by means of a cauteiy. Three or four sutures are passed between 
the non-intussuscepted portion of the oesophagus and the serous wall of the 
stomach at the site of intussusception. Now, irassing to the area where the 
oesophagus and stomach harm been sectioned, these two are united to each 
other b5^ means of through-and-through sutures, special sutures being passed 
in order that the left gastric arter}'’ mar'^ be securel}'^ ligated. Two or three 
sutures are also passed through the rvalls of the stomach picking up the 
intussuscepted portion of the msophagus. The gastric opening is then closed 
in the usual war^. (Sec Fig. 99 .) 







Fig. 99. — ‘Diagram showing another method of removal of 
growtli at the cardia. 


COMBINED OPERATIONS. 

In Torek’s famous case^^ ivhich was demonstrated aliim and well a 3’ear 
ago in New York (twehm 3mars after operation),^’ he performed a posterioi 
mediastinotom}^ rvith section of the oesophagus in situ and inr'agination of 
the lower end (Fig. 100 ). An incision rvas then made in the neck (Fig. 101), 
and the upper portion of the oesophagus containing the tumour drawn through 
this incision (Fig. 102) and passed under the skin of the anterior wall of the 
thorax, so that it emerged through an incision in the skin at tlie level of tlic 
2nd intercostal space. The patient still swallo^vs ivell through an anastomoscc 
rubber tube. 

Eggers, of New York, has also had a successful case.^® 
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This miglit be called tlie combined mediastino-cervical operation. An 
abdomino-cer^'ical operation lias also been performed : the stomach is mobil- 


ized after the method of Kirschner.-^ 
and the oesojjhagus separated from its 
diaphragmatic hiatus. The oesophagus 
having been exposed by the cervical 
route, it is drawn upon until almost 
the whole of it emerges through the 
neck, the stomach coming to lie in the 
posterior mediastinum {Fig. 103). The 
tumour-bearing area is now excised, and 
the gullet sutured and replaced into 
the neck. 

Levy.-® of Berlin, suggests Frieder- 
ich's operation of subperiosteal excision 
of the last six ribs, thus causing collapse 
of the thorax so that the oesophagus 
can easily be reached. The diaphragm 
is then divided and transplanted up- 
wards. Both the oesophagus and the 
stomach are now lying close to the skin, 
and the affected area may be excised, 
leaving the cut ends of the oesophagus 
and the stomach e.xtracutaneous, where 
they may later be anastomosed. A mod 
fully used by Hcdblom,-® and also by 



Fig. 100. — Torek’s operation. Posterior 
inediastinotOTDv, with division oi the ceso- 
phngus in situ. {After Torek.) 


fication of this method was success 
Zaaijer.-' 



Fli;. lUl. “Diacrain showinr: Imo of incj-iion for oxiKi’snre 
of tlio cervical 


Another abdomino-cervical 
ojjeration which has been 
suggested consists of first 
e.xposing the cardia by laparo- 
tomy and dividing the ocso- 
])hagus from the stomach. 
The gastric ojicning is closed. 




158 THE BRITISH JOURNAL OF SURGERY 


A malleable sound is now jjassed from the mouth to the lower end of tlie 
oesophagus, to whicli it is secured by means of a stout thread. The end of 
the gullet is surrounded Ijy oiled silk, which is tightly tied round it, the 



Fig. 103. — Diagram showing exteriorization of the 
oesophagus through a cervical incision, witli displace* 
inent of the stomach into the thorax after mobiliza* 
tion, 

[Fig. 104) and the long ligature appears in 
the neck. This is withdrawn through the 
cervical wound, and the whole oesophagus 
together u'ith its groAvth e.xteriorized. 

I ha^'e performed this operation upon a 
dog, but consider it of doubtful value in a 
case of cancer of the ccsojrhagus, when so 
man}^ much more satisfactoiy operative ijro- 
cedures are open to us. 

CONCLUSIONS. 

As alreadj^ stated, cancer of the oesopha- 
gus gi^’es earl}^ symptoms. Further, this 
particular type of tumour remains localized 
to the affected oi-gan long after its presence 
can definitel}^ be diagnosed. Thirdh% glan- 


ends of this ligature being 
left long. 

Through a ceiudcal incision 
the oesophagus is exposed, and 
■when traction is made upon 
the peroral sound the lower 
part of the oesophagus is iiir 
tussuscepted into the upper 



Fig. IOJ. — Dinpram shon'- 
ing a metliocl of displacement 
of the oesopliagus by means 
of a sound passed tlirougn 
tiio mouth. 


dular metastases from carcinoma of the oeso- 
phagus are the exception rather than the rule, and the majority of su ereis 
from this complaint do not die from carcinoma but from starvation. 
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It would thus appear that cancer of the oesophagus often is, and almost 
always should be. diagnosed at a very early date ; that its surgical removal 
should be followed by comjjlete freedom from local recurrence : and that 
later glandular recurrence should occur onh- in the minority of cases. 

I am strongly of opinion that the operations suggested are feasible. It 
will be remembered how Billroth began operating on the stomach some forty 
years ago ; many of his patients died, but to-day operations on the stomach 
are performed by aU surgeons with extremely low mortality, and yet our 
operations and those of Billroth arc the same except for very small points of 
technique. Similarly with growths of the large intestine ; at the beginning 
of the present century these were looked upon as inoperable, whereas at the 
present time their removal is an everyday occurrenee. 

With more adequate education and earlier investigation of cases, and 
the application of tlie principles wliich I have enunciated, there would appear 
to be no reason why malignant disease of the gullet should not be treated so 
effectively that before long, instead of this disease claiming 100 per cent of 
its victims as it does at the present time, it will be the most favourable type 
of eancer with which the surgeon has to deal. 
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ANAESTHESIA OF THE BRACHIAL PLEXUS. 

By henry AV. S. AA'RIGHT, Tsivanfu, China. 

After working for .some time in the surgical department of a hospital \Yhich 
has no trained anesthetist, and where one’s colleagues are much too bus}' 
to attend to anesthetics, the value of a reliable local anesthetic, entirely 
under one’s own control, quicklj' becomes apparent — so much so that, after 
one or two experiences with general anesthetics wliich nearl}’^ ended in disaster, 
regional anesthesia is now used as a routine in all suitable cases, whereas 
previously it was only employed as a last resort in cases too ill to stand a 
general anesthetic. 

Under such circumstances, when an eflicient and reliable technique for 
producing local anesthesia has been developed, half the anxiety of a major 
operation is taken away, and any surgeon will find that the time and trouble 
required to gain the necessary skill is more than worth while. From the 
point of view of the patient, if proper psychological precautions are taken, 
the results are equally satisfactory, for lie is saved much post-operative dis- 
comfort, which sometimes may even amount to suffering. The eagerness of 
patients to have a local anmsthetic, after its reputation has got round the 
u'ards, is perhaps the best jiroof of this. Its advantages, however, are not 
onl}'^ confined to the patient and his doctor ; the}'' are shared by a hard-driven 
nursing staff, whose work is materially reduced because their post-operative 
cases have not spent the pre^■ious hour soaked in ether. And finally, the 
operating theatre budget, in China at least, feels its good effects. 

Because of the foregoing considerations, and the fact that up till now 
brachial-plexus block does not seem to har^e attained the reputation it deserves, 
I venture to describe the experience gained from a series of 56 consecutive 
cases. 

In his Halsted Memorial Address at Johns Hojrkins Jledical School, 
Baltimore, Rudolf Matas^ mentions that during the winter of 18Sf-5 
Halsted, after injecting cocaine around the nerves at the root of the neck, 
successfully performed an operation on the brachial plexus. This ivas tlie 
period during which he was doing his pioneer work on local aiuesthesia, an ^ 
it is the first attempt to block the brachial plexus of which I can find any 
record. In those early days, before novocain Avas discovered, the metiot 
never gained great po 2 mlarity, probably because people began to realize le 
danger of injecting cocaine subcutaneously; and Halsted, its originatoi, vas 
the kind of person Avho always keiit his irew ideas to himself until he la 
proA^ed their Avortli to his OAA’n satisfaction, and, CA'en then, often he c i no 
jniblish them. ^ „ 2 

A^ery little Avas heard of this method, therefore, until Ivulen -amp , 
about 1910-11, elaborated the technique of supraclaA'icular injection " 
usually goes by his name. About the same time HirschcF published a me 
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of infiltrating the plexus from helow ; but from all accounts this is not as 
simple, certain, nor as safe as that recommended liy Kidenkami)ff, and in 
this series of cases it has not been used. 

Others, including Crile, have injected novocain after exposing tlic j)lexus 
tlu-ough a supraclavicular incision. In view of the good results obtained by 
Kulenkampff’s method, a further complication of the technique seems to be 
unnecessaiy, but perhaps might occasionally be required under ^•cry cxceji- 
tional circumstances. 

The technique elaborated by Kulenkampff takes advantage of the fact 
that practically the whole’ nerve-supply of the arm is gathered together on the 
iqDper surface of the first rib, immediately external to the subclavian artery, 
which nearl}' always forms a convenient landmark by means of which the 
nerve-bundle can be located. 

It may be objected that in this region there are too many important 
structures which may be easily injured by blindly inserting a needle. In 
actual practice, however, it seems to be remarkably free from danger if the 
technique is carefully followed. The subclavian arterj^ may be adequateh' 
proteeted by a finger plaeed on its antero-superior surface, from a point 
immediately outside of which the injection is made. Injury to the pleura is 
easily avoided if the injection is made immediately para;sthesias are obtained ; 
or, should they not be noticed, the point of the needle must always be made 
to impinge on the first rib before any solution is injected. Should the needle 
inadvertently pierce either of these struetures, sufficient evidence of the fact 
is always at hand. In the first case, blood flows rapidly from the needle, 
and in the second case the patient complains of jDain. In this series the sub- 
clavian artery was pricked twice : once in a four-year-old child whose artery 
was impalpable, and once in a fat man whose neck was very thick and short. 
In both these cases there was no doubt whatever where the point of the needle 
was, and no harm resulted ; the needle was withdrawn, and, after its direc- 
tion had been correeted, the usual technique was continued. In each case 
the result was in every respect satisfactory, and there were no untoward con- 
sequences of the mishap. That tliis accident is relatively unimportant is 
confirmed by the experience of most of those who have used the method. 

As regards injury to the pleura, as far as I know, it has not occurred in 
these cases. Inti-apleural injection would almost certainh; produce pain or a 
reflex cough. Hirschel, in his text-book, quotes Heile* as ha^■^ng seen one 
case in wliich the pleura was injured. There was subsequent pleurisy, which 
passed off without leaving any ill-effect. 

Hartel and Iveppler record that paralysis of the diaphragm oceurred in 
17 out of 200 cases, and suggest that this was due to paralysis of the phrenic 
nerve on that side. Hertzler,® in commenting on this, suggests that the five 
cases of pain in the chest and dyspnoea which these authors record were really 
due, not to puncture of the pleura, but to massive coUapse of the lung, the 
result of phrenic paralysis. 

In this series of cases we have seen no accidents of this kind, and, although 
paralysis of the diaphragm may have been overlooked, it certainly produced 
no symptoms. In fact, the method has seemed to be remarkably free from 
danger and complications of any kind. 

VOL. XIV. — NO. 53. 
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TECHNIQUE. 


No special instniinents are necessar 3 ^ A fine 5- or 6-cm. needle, con- 
nected to a 20-c.c. Record sj'ringc, is all that is required. A special syringe 
liaAung a baj^onet-fitting excentric joint is more convenient, but by no means 
essential. The needle, however, should be quite sharp, for if it should by 
any chance pierce the subclavian arteiy it will onh’’ make a fine hole which 
immediatcl}’^ closes up b}'’ itself, whereas, if its point is blunt, it is conceivable 
that during its passage through the arteiy the coats might be torn, a result 
which at any rate is undesirable. In addition to a suitable s 3 Tinge, 30 c.c. 
of 2 per cent and a quantit 3 '^ of i per cent novocain solution should be at 
hand. Adrenalin is added in the proportion of 3 drops to ever 3 ' 10 c.c. of 
novocain solution used. 

Half an hour before the injection is to be made, the patient is given a 
lypodermic injection of scopolamine gr. -j-our ^>^d morphia gr. -J. In some 
patients this time relationship is important, because scopolamine and morphia 
causes them to over-react to the slightest stimulus, and removes whatever 
self-control the 3 '^ possess. If administered too late the}’’ are frightened by the 
injection ; if given too earl}^ or if two doses are emplo 3 ’ed, the}’^ may be over- 


excited, and the procedure becomes very’^ difficult. 

The injection is as a rule made on the operating table, which should be 
well padded and comfortable. In summing up his general impressions of the 
operation, a patient who has been lyung on a hard, uncomfortable operating 
table for an hour is not likely'^ to separate the uncomfortable sensations thus 
received from those which come from the actual operative manipulations. 

The patient’s head should be in the middle line, and slight traction should 
be made on the arm, in order to bring down the cla^'ic]e. If, however, the 
head is turned to the opposite side, and the arm pulled down too much, 
the skin over the supraclavicular region is sometimes made so taut that the 
artery^ cannot be palpated, and thus the best guide to the brachial plexus 
is obliterated. 


There are several waym of finding the correct spot for the injection. I he 
best, and the one nearly alway's available, is to feel with one finger the sub- 
clavian artery. A small intradermal wheal is made 1 cm. above the clavicle, 
immediately outside the palpating linger. Sometimes, in thin patients, the 
plexus can be felt and rolled beneath the skin, on the upper surface of the first 
rib. In other more difficult cases the external jugular vein forms a relia e 
guide. The patient is told to puff out his clieeks, and the vein stands ou 
clearly’’. The injection is made from a point 1 cm. abo^’e the clavicle, i^ime 
diately’’ outside the vein. This latter spot corresponds to a point 1 cm. abo^e 
the clavicle in the exact midclavicular line, and it can be found in this ■'my 
should the external jugular vein be invisible. While inserting the needle, re 
anatomical relationships of the first rib should be borne in mind : rr P 
not to be despised is to study a diagi'am of these for ten minutes be ore 
hand. The direction of the needle is inrvards, downwards, and bac varcs^ 
as close as possible to the subclavian artery. As soon as the nee ® 
pierced the deep fascia it is pushed onwards about | cm., and, if the pa len 
is not too sleepy', paraesthesias will be felt. If not, the needle should c gen . 
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mo\-ed from side to side in a direction transverse to the main axis of the 
plexus. If this manoeuvre does not produce parscsthesias, the needle should 
be jDushed on till it rests on the first rib, then gentlj’' withdrawn a few milli- 
metres, and the novocain injected. For the average patient 15 c.c. of 2 per 
cent solution are sufficient, but in fat people 20 c.c. may be used ; in children 
10 c.c. are suflicient. It is the experience of most people that weaker solutions 
do not produce good results. In addition to this, I have adopted a modifica- 
tion of the original technique which I belie\'e was suggested by Labat.® The 
needle is withdrawn outside the deep fascia and re-inserted in a direction 
upwards and inwards, towards the transverse process of the sixth cervical 
vertebra. Five c.c. of 2 per cent solution are injected. This will diffuse 
upwards and downwards in the loose intermuscular connective tissue where 
the nerves are to be found. Finally, 5 c.c. are injected just at the outer 
border of the first rib, in order to block any abnormal branches which may 
join up here. 

When this is finished, a subcutaneous ring of I per cent solution is 
injected round the arm at the level of the deltoid insertion. This serves to 
block the fibres of the cervical plexus. This subcutaneous ring may perhaps 
be advantageouslj’^ placed a few inches above the upper margin of the incision, 
whatever the position of the latter may be. 

If the region of the shoulder-joint is to be explored, it is necessary instead 
to inject some i per cent solution subcutaneously along the line of the clavicle, 
and also to infiltrate the inner axillary wall as high up and as close to the ribs 
as possible. Injection fanwise from one suitably-placed intradermal wheal 
will easil}’^ gain this end. In this waj”- the intercosto-humeral nerve, and the 
clavicular, pectoral, humeral, and supra-acromial branches of the cervical 
plexus are blocked at a higher level than when a deltoid ring is used. 

After the injection is finished, the limb is surrounded -adth fresh towels 
and prepared for operation, and by the time this is completed and the surgeon 
has put on liis gloves, anaesthesia wiU usually be complete ; it will last from 
one to three hoirrs. It is seldom necessary to wait longer than ten minutes. 
It is sometimes stated that the rapidity with which anaesthesia supervenes 
is proportional to the ease with wliich paraesthesias are obtained on injection ; 
but this has not been found to hold good in the present series of cases. 

At this stage it is necessar}"^ to decide whether a further hjqjodermic 
injection shall be given, first-stage general anaesthesia induced, or the opera- 
tion immediatety proceeded with. The decision on this point is made after 
taking into account the patient’s mental condition and psJ^chologJ^ From 
his point of view it is most important to see to his mental and physical comfort 
while on the table, for there is no more reason why he should spend an hour in 
intense mental discomfort than there is for his blood to be saturated with 
ether for the same period of time. Some patients are perfect!}- happy and 
comfortable without any further attention ; others require something to 
quiet their very natural alarm. We have found the following rules verv 
satisfactory for general guidance in all types of local anaesthesia. Sensation 
is first tested roughly to see whether anaesthesia is satisfactory, and if not. 
ether is given at once, the injection being counted as a failure. If the patient 
is wakeful and seemingly uninfluenced by the first hypodermic injection. 
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another one is given ; but if the first injection has produced a talkative, 
rather excited patient, he is given either ether or ehloroform until he goes to 
sleep. If a careful anaesthetist is available, a few drops of ehloroform will 
gain this end quicklJ^ The patient will then, as a rule, sleep for the rest of 
the operation without anj^ further medieation. This is a most satisfactory 
method of dealing with patients who are disturbed bj^ their unusual environ- 
ment, and -we never hesitate to use it when there is the least indication. 

To estimate accurately the value of a method like brachial-plexus block, 
and to compare it usefully with general amesthesia, is a difficult task. To 
compile a list of cases strictly comparable is almost impossible, so that our 
impressions must be considered in making a final estimate. After doing it 
over fifty times, it is impossible to escape the conclusion that a patient is in 
a better condition at the end of a major operation done after brachial-plexus 
block than when a general anaesthetic has been used. Even when the results 
of injection are not perfect from a neurological point of view, sometimes the 
practical results are most eNudeirt. The following case is a good example 
of this : — 

A soldier, age 23, had a gunshot wound involving those larger branches 
of the brachial plexus situated beneath the pectoralis major. The ulnar, 
median, musculocutaneous, and musculospiral nerves were all involved in 
dense scar tissue which obliterated all the normal relationships. Towards the 
end of the operation, when the musculospiral nerve was being dissected free, 
a traumatic aneurysm about the size of a Avalnut was broken into and had to 
be removed. The whole operation lasted trvo hours and fifty minutes from 
the time of injection. The ordinary technique was used, and from the begin- 
ning a first-stage anresthesia wms induced with ether, and during the whole 
period 11 oz. of ether were given by the open method. Dissection of the 
nerves produced no response whatever, but traction downwards always made 
the patient call out, probably because it was transmitted to the roots above 
the blocked area. The patient’s pulse at the beginning of the operation was 
80 and at the end 90 ; his general condition showed hardly any appreciable 
change. 

To make a proper neurological examination is very difficult, for Chinese 
patients do not notice fine points of difference. An intelligent, rvakeful 
patient is very rare. Experience leads me to believe that protopathic and 
epicritic sensation are nearly ahvays completely abolished, but muscle sense 
seems sometimes to be retained. Paralysis also is complete or nearly complete 
in most cases. A recent opportunity to examine one of these incomplete 
cases showed that painful sensations and muscular power were complete \ 
abolished, but pressure sense Avas present all over the arm, and the patient 
called out for the first time when hot eusol rvas poured over the woun 
Reaction to cold ivas not tested, but in other cases it has been abolished u icn 
heat sensation was present to some degree over the area tested. 

Brachial-plexus block has been found equally effective in all classes o 
patients. The results in children, as with other types of local aiuestiesia, 
have been most gratifying. The child is antesthetized, the injection ma 
and the amesthetic stopped ; he will then sleep until the operation is mis let ■ 
This procedure, used in a child of 4, with extensive suppurating osteomj e i i 
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involving the ■whole length of the radius, was probably life-saving. In one 
case the brachial plexus was blocked on both sides at tlie same time. There 
were no alarming symptoms, and the result was eminently satisfactory. 

COMPLICATIONS. 

Our experience has been remarkably free from complications of all kinds. 
Excluding the puncture of the subclavian artery already referred to, there 
have been only two. One man had paralysis of the whole arm which lasted 
for twenty-four hours, and then rapidly and completely cleared up. Raeschke" 
records such a case in a boy of 15. The plexus was uniformly involved, but 
within two and a half weeks movement returned at the shoulder, elbow-joint 
movements also returned later, and within three months there was no abnor- 
malit}' whatever. There is, as far as I know, no record of any permanent 
disability to be found in the literature. 

The second complication was a reaction wliich may perhaps be attributed 
to novocain. ImmediateU'' after injection the patient’s pulse became soft 
and rapid (135), and at the same time the respiration was shallow and fast. 
However, within fifteen minutes she had returned to her former condition, 
which, incidentally, was none too good. Tins is the only example of a novo- 
cain reaction which we have seen in a series of over 500 operations performed 
under local anaesthesia. 

In two cases a second injection of 10 c.c. was given because, at the end 
of about ten minutes, anaesthesia was incomplete. In each of these two cases 
the final result was quite satisfactory. 

RESULTS IN THE FIFTY-SIX CASES. 

The results of 56 consecutive cases were as follows ; in 50 the result may 
be classed as either perfect or satisfactory, 2 as indifferent, and 4 as failures. 
Among the four failures were the first two cases on wliich I had used the 
method for four j'ears. A third failure was probably due to the use of 1 per 
cent novocain after reading an article on the dangers of employing too strong 
solutions. Two cases (one of which is classed as indifferent) were so frightened 
that it is impossible to say to what extent the}’’ were anaesthetic, and these 
were not suitable subjects for local anaesthesia. In the last case with an 
indifferent result it was impossible to assign any reason for the failure but 
inaccurate technique. The patient had already undergone two operations 
with a satisfactory result as far as the anaesthetic was concerned. The rest 
will be classified in a little more detail later on. On the whole thej* were most 
successful. In only one was a third-stage general anfesthesia neeessarj’, and 
this but for a few moments in order to permit strong retraction of the deltoid. 

In 5 cases ether was given, the average amount being 21 oz. per hour. 
This figure includes the case alreadj’ referred to in which third-stage anaes- 
thesia was induced, and a child who was fully anaesthetized before injection. 
In 6 cases chloroform was used to produce sleep, the average amount required 
being one drachm. Lately we have used this more and more freelv, ■o’ithout 
any ill-effects. 
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Results in the oG Cases of AxiESTiiEsiA 


OF THE Brachial Plexus. 


Natl'Iu; of Ofeiution' 

yo. 

1 

I’EIIFECT 

Satis- 

FACTOIIY 

IN'DIF- 

FERENT 

Bad 

Remarks 

Amputation 

2 

1 

— 

— 

1 

Bad result due to fright 

Osteomyelitis in upper 







end of liumeriis . . 

2 

1 

1 

— 

— 

Case felt pulling on deltoid ; 







refused anrcsthetic 

Plating fractured neck of 







humerus 

1 

— 

1 

— 

— 

Full anaesthesia necessary 







when deltoid pulled 

Neurolysis 

3 

1 

1 

O 

— 

— 


Open reduction of old dis- 

1 






located shoulder 

I ^ 

1 

— 

— 

— 


Excision and drainage in 

1 

1 






compound fracture 

1 1 

1 

— 



\ 

— 


Excision of tuberculous 







glands in niid-bracliial 
region 

1 

1 

— 

— 

— 


Excision or arthroplasty 







of elbow . . 

10 

7 

3 

— 

— 


Breaking down adhesions 







in elbow-joint . . 

2 

— 

— 

1 

1 

1st case 

Operative reduction of 







fracture of lower humerus 

o 

1 

1 

1 

— 


Drainage and scraping of 







sinus 

3 

o 

— 

1 

— 


Plating fractures of ra- 






In two of these cases both 

dius and ulna 

t 

3 

3 

! — 

— 



bones were plated 

Bone-graft of ulna 

1 

1 



— 


Draining compound frac- 






1 

ture of radius and ulna 

2 

2 

I — 

! — I 

— 


Osteomyelitis 

2 

2 

— 

— 

— 


Cellulitis and gunshot 







wound of forearm 

5 

2 

o 

— 

1 


Amputation through fore- 







arm 

1 

1 

— 

— 




Cellulitis and abscess of 
hand 

4 

3 

— 

— 

1 

1 per cent novocain used 

Bone tuberculosis of 







liand and wrist . . 

G 

3 

— 

1 

— 


Amputation of fingers . . ’ 

4 

4 

— 

— 

— 


Totals . . . . ! 

1 

5G 

40 

10 

2 

4 

— 
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In all the cases whieh are classed above as perfect or satisfactor}', the 
average increase in the pulse-rate during the operation vas 11-9. Excluded 
from this computation are a certain number of cases in which the pulse at 
the end of the operation was a good deal less than at the beginning. 
Fig. 105 is a composite pulse and tem- 
perature chart which shows very well 
the average reaction of the non-febrile 
cases in this series. 

The method finds its most useful 
application for major operations about 
the elbow-joint and on the forearm. 

In operations about the shoulder-joint 
it is difficult to abolish muscle sense 
in the deltoid, and retraction of this 
muscle sometimes wakes the patient. It 
has been used successfully ser'eral times 
for operations on the hand, in spite of 
the fact that infiltration of the ulnar 
and median nerves at the wrist answers 
the purpose equally Avell, because of the necessity, in this country, of 
developing one standardized technique for teaching purposes. 

In the table given on the preceding page a case is classed as perfect in 
which the patient appeared to receive no sensations whate\"er from the 
operation area. Those classed as satisfactory apparently retained some 
degree of muscle sense, but ob-viously felt no pain. The rest were definitely 
not completely anajsthetic, so that some other form of ana:sthesia became 
imperative. 
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THE SEVENTH CONGRESS OF THE INTERNATIONAL 
SOCIETY OF SURGERY AT ROME, APRIL, 1926. 

The Seventh Congress of the International Society of Surger}^ was held in 
Rome on April 7-10, 1926, the inaugural ceremony taking place at the Campi- 
doglio on the Capitol Hill, and the scientific sessions at the Policlinico. Very 
lavish care had been spent over the arrangements by our Italian hosts, who 
showed us the sights of Rome, feted us, and feasted us in a manner wortliy 
of the Eternal Cit 3 \ There were several sessions devoted to the watching of 
operations in the various hospitals, and the account given on p. 172 is that 
of a visit to the wards and operating theatre of Professor Alessandri at the 
Policlinico. The business meeting of the Congress was notable for the fact 
that it was almost unanimousl}’^ decided to reopen the portals of the Society 
to all those who had been members before the War, when their respective 
nations had become members of the League. The next Congress is to be held 
at Warsaw in 1929. 

Address Delivered by His Excellency Signor Benito Mussolini, the 
Head of the Government, at the Inaugural Meeting 
OF THE International Congress of Surgery. 

“ I bring the welcome of the Italian Government to ymu, eminent masters 
of that surgeon’s art thanks to which medical science through the centuries 
has achieved some of its greatest and most glorious victories. The word 
which designates your art, gentlemen, does not fully indicate its ideal bearing 
and human worth. The Greek root of the word ‘surgery’’’ has but a modest 
meaning, ‘ -work of the hand ’ ; but the most luminous qualities of the mind 
and the deepest energies of character must guide and support that hand m 
the work it performs -with ever-growing success in its efforts to save, vi ' 
the help of the knife, human lives threatened by disease that is no longei 
invincible. . . 

“ Dating back to most remote ages, your art first rose to the dignity 
of a science on Italian soil, and, casting off its fir.st profane followers, 
received its laws and became a science under the learned guidance o ic 
school of Salerno. Proceeding from that school it was honoured in t le 
Renaissance by^ the four great masters to Avhom it still looks up with de^ o ion 
as its most revered patrons, Andrea Vesalio, Wurtzius, Paracelsus, anc 
Ambroise Pare. 

“ I need not remind you that Pare, as surgeon to Francis II, Char es ^ 
and Henry’ HI, accompanied their armies in their long campaigns, an '' 
bending over the grievously’’ wounded soldiers he succeeded in saA mg >ci 
fast-ebbing lives, more especially thanks to the sy’stem he first intio 
ty’ing the arteries instead of cauterizing them in cases of amputation. 
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imminent death retreated before the prodigj' of restored life, Ambroise Parc, 
raising his eyes to heaven, used to exclaim, with exemplary modesty ; ‘ Je 
le paneai, Dieu le guarist’. But no, he did not only dress the -wounds, he 
cured. And where Death was destroying, Jlan intervened to restore life. 

“ The seven volumes of one of the most famous works on the history of 
surgery are entitled De Corporis Humana Fabrica. Masters of anatomy, you 
are indeed the second makers of the human body. With firm wrist, cunning 
hand, stern heart, and cool, lucid brain, you have gradually snatched from 
the insidious attacks of disease most of the obscure regions of the body. 

“ As a soldier in the great war I had an opportunity of experiencing for 
a long time j’our skill on my own body, and so did millions and millions of 
wounded. 

“ I greet in you the wonderful saviours of innumerable lives, the victorious 
heroes of the ambulances. But while soldiers get rest — for even the fiercest 
wars must have an end — you never rest from your war on disease. Until 
the last daj’s of jmur life you remain ever on the field of action, intent in the 
effort to save the wounded in life’s conflict, whose tragic hosts are yet more 
numerous than those who fall on the field of battle. 

“ If all men worthy of that name are soldiers in their counting’s hour of 
trial, you are the untiring soldiers of the daily battle against disease. 

“ I am glad to see you assembled in such impressive numbers as our 
guests in Rome, and beg you to accept, with mj’ cordial greeting, the expression 
of my admiration and esteem ”. 


A RESUME OF THE SCIENTIFIC SESSIONS. 

The Treatment of Uterine Cancer by Radiation. — The discussion on this 
subject was occupied chiefly bj' details of methods and dosages, and it was 
difficult to gain any clear idea as to whether early optimism has been justified 
or not. Regaud (Paris) attaches great importance to the use of radium 
applied in the vaginal and cervical canals rather than the insertion of needles. 
He considers that radiation of an infected case involves serious danger of 
septic complications. In regard to results the following are the percentage 
figures of cure on a five-years basis : — 

PEit Cent 

.All cases together . . 15 to 20 

Inoperable eases . . 5 to 1 5 

Operable cases . . 30 to 40 

Early cases . . 40 to 60 

He concludes therefore that, except under special circumstances, radio- 
therapy is to be chosen rather than hysterectomy. 

Beuttner (Geneva), whilst admitting the imperfection of present statis- 
tical information, considers it proved tliat radiation gives as good or better 
results than operation, in early as well as late cases of cancer of the cer\-ix. 
Cancer of the body of the uterus, on the other hand, gives the best results 
after hystereetomy. 

Recasens (Madrid) devoted his paper chiefly to the intricate and impor- 
tant subject of the dependence of the biological effects of the radiation upon 
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time and dosage. He held it proved that the application of small doses for 
short periods caused radio-immunization and rendered effective treatment 
impossible. The maximum dose of radium applied for a short time caused 
the greatest biological effect. 

Forsdilce (London) vas much less optimistic than other speakers. He 
described the results of treatment b}”- radiation in 197 cases. In 7 early cases 
treated by radiation alone, 6 vere veil for periods varying from to 5 years. 
In 50 advanced cases, only 6 per cent vere alive after 4 jmars. In his opinion 
radium and X ra 3 ’’S should be used before and after operative treatment, but 
the latter should nei'er be vithheld where it is possible. 

Abscess of the Liver. — The frequency of amoebic abscesses of the liver 
is shown bj"^ the fact that Domenici (Sassari), rvho introduced the subjeet, was 
able to refer to 264 recent cases. Both he and Petridis (Alexandria) paid 
tribute to the rvork of Rogers, especially in regard to the preventiv'e treat- 
ment of amoebic abscesses bj’’ emetine. By such treatment surgical inter- 
vention was often a\mided. Petridis described an efficient operation for 
exploration and drainage of the abscess. He makes a liorizontal incision 
through the chest wall from the mid-axillary line to the outer border of the 
rectus, dividing the 6th, 7th, Sth, and 9th ribs. The diaphragm is cut in the 
same line, and the cut edges are sewn to the skin, thus shutting off the pleura 
from contamination. 


The Treatment of Tumours of the Brain.— It is interesting to recall the 
fact that this was one of the subjects for discussion at the last International 
Congress of Medicine, held in London in 1913. On that occasion large series 
of cases were related, and the general problem of ■whether decompressive or 
radical operations were really justified by results was debated. On the present 
occasion discussion was chiefly confined to the details of operative technique, 
although Sargent’s paper, which is presented in full on p. 102, deals rvith results. 

Brun (Lucerne), who introduced the discussion, based his remarks on 
458 cases operated on during tiventy-three jmars. He uses local ancesthesia, 
the patient sitting up and resting the head on the folded arms. The scalp is 
only partlj'^ shaved, torvels being sewn round the margin of the shaved area. 
After trying all sorts of saws and other mechanical devices, he has come back 
to the use of Krause’s bone-cutting forceps introduced through a small drill- 
hole. The flap of bone raised is alwaj'^s a large one, but the incision throug i 
the scalp is made a few centimetres at a time, and every bleeding vessel caug rt 
noth Koeher’s forceps or tied. Similarly'^ each part of the groove in the bone 
is plugged with gauze rvrung out of hot iodoform-impregnated gelatin. A ter 
the rvhole flap has been cut dorvn to the dura, a small cut is made into eaci 
side of its base, and the decision arrived at whether to proceed or to wait or 
a second-stage operation. Nearly alway'^s the wdiole operation is done in one 
stage, although a pause is made after the cutting of the hap, the patient eing 
given a drink. If a tw'o-stage operation is done, the bone is not separa e ^ 
from the dura until the second stage, so as to avoid obscuring the latter } 
blood-clot. Primary -water-tight suture of the dura is regarded as essen la , 
any loss of dura is made good bj’^ flaps of aponeurosis or flaps of fattj'^ tissue. 

De Martel (Paris) also dealt onlj'^ with the technical aspect of the ques ion. 
He agrees with Brun in the importance of absolute hremostasis and in t e us 



INTERNATIONAL SOCIETY OF SURGERY 171 


of local anrcsthesia. but he lays stress on speed of operating, and for this end 
he uses a special motor-driven saw. The dura should not be opened until 
cerebral tension has been reduced by lumbar or ventrieular puneture or by 
intravenous hj’pertonie injection. It was urged that ablation of a tumour 
should always be attempted, decompression being reserved for hopeless cases. 

Lozano (Saragossa) laid stress on some of the same points as de Martel, 
namely, the advisability of attempting extirpation of the tumour rather than 
trusting to decompression ; the desirability of using a one-stage rather than 
a two-stage method ; and the importance of not operating under conditions 
of greatly raised intracranial tension. He considered that the mortality of 
operation for tumours in the anterior parts of the brain is 40 per cent, and of 
the posterior parts 65 per cent, whilst late recoveries total about 20 per cent 
for all cases. In some inoperable tmiiours radiotherapy is capable of reliev- 
ing such symptoms as vomiting, headache, and convulsions. 

The Treatment of Trigeminal Neuralgia. — Adson, of Rochester, lilinn., 
read a paper on this subject, illustrated by a cinematograph film. It is a 
matter of importance to distinguish true trigeminal neuralgia from other 
conditions causing unilateral pain — e.g., migraine, glossopharjuigeal neuralgia, 
and sphenopalatine neuralgia. Alcohol injection is regarded as merely pal- 
liative, giving relief for a period of about six months. Radical operation, by 
division of the sensory root of the Gasserian ganglion, is regarded as the stan- 
dard treatment which should be carried out in every case when the diagnosis 
is certain, unless age, debility, or intercurrent disease makes it dangerous. 
The operation is done under combined local and general anajsthesia, the latter 
being given only during the actual exposure and division of the sensory nerve- 
root. A vertical incision is made in front of the ear, the temporal muscle is 
split in the same line, and the bone removed from the middle cranial fossa for 
a diameter of about 3 cm. The dura is elevated, the middle meningeal artery 
ligatured, and the outer border of the Gasserian ganglion defined. The motor 
root, which lies ventral to the sensory and on its mesial side, is avoided by 
traction on the more superficial sensory root, which is alone divided. 

The total nimiber of cases treated had been 839, of which 448 were males, 
and 391 were females. The average age was 55 years, the youngest being 17 
and the oldest 88. The average duration of symptoms was seven and a half 
years. The different divisions of the nerve were effected alone or in conjunc- 
tion with other divisions as follows : 1st dirtsion, 253 cases (30 per cent) ; 
2nd division. 439 (52 per cent) ; 3rd division, 551 (65 per cent). In 541 cases 
the right side was affected, in 285 the left side, and in 13 both sides. Of the 
839 cases, 587 were subjected to radical operation, 371 of such operations 
consisting in simple division of the sensory root. 

The nimiber of deaths was 15 : hajmorrhage 1, meningitis 3, pneumonia 3, 
cerebral hnemorrhage 2. pulmonary embolism 2, cardiac failure 2. other condi- 
tions. diabetes, nephritis, etc. 2. The complications were : inflammation of 
the eye 47. including 6 cases of permanent corneal opacity, and 2 in which 
enucleation was necessary ; impairment of hearing 4 ; temporarv facial 
paralysis 4. 

Jacksonian Epilepsy. — Leriche (Strasburg) made a very interesting com- 
munication based on the study of 30 cases of traunratic Jacksonian epilepsy. 
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His two cliief points were : (1) Tiiat lesions of the bones and meninges are of 
ver}^ little importance, the real causative condition being a fibrous scar in 
the cortical substance ; (2) That when it is impossible to define or remove 
this cerebral scar tissue, much ma}'’ be done to ameliorate the symptoms by 
the regulation of intracranial pressure either by intravenous injection of 
distilled water or by the ingestion of h 3 fpertonic solutions. 

The Surgery of the Spleen. — The discussion on this question was rendered 
difficult by the fact that the subject itself was so large and diffuse that it 
required the presentation of lengthj’^ monographs bj’^ the various participants, 
who, in speaking, could onlv touch on a few points. The chief contributors 
were Cotes Llado (Seville), Patel (Paris), Leotta (Bari), Papajmannou (Ghezireh), 
and Henschen (St. Gall). The last-named presented a monograph of 189 
pages, giving an admirable summarj’' of our present knowledge. He also 
showed a beautiful series of X-ray pictures portraying the injected vessels of 
the spleen with their connections with those of the stomach and pancreas. 

In addition to the ordinarj”^ indications for splenectomj’^ there Avas a 
general agreement that purpura hmmorrhagica could be cured b}^ this method ; 
but doubt Avas throAvn on the suggestion that remoAml of the spleen led to an 
increase in blood-platelets. Another point of importance mentioned by 
seA'^eral speakers Avas the adAusability' of being content Avith ligature of the 
splenic Amssels in those cases demanding splenectomy in AA’hich dense adhesions 
rendered this operation one of exceptional danger. 

PfiOFESSOR ALESSANDHI’S CLINIC IN ROME. 

The Policlinico Hospital in Rome is the largest hospital in the cit}^ and 
the one in Avhich all the clinical teaching of the UniAmrsity takes place. It is 
about thirty-Rve years since it AAms built. On one of the paAolions facing the 
Via Policlinico is the famous Lister frieze. 

There are about 1300 beds, AA’hich are diA’ided betAveen Avhat one might 
call the City Hospital and the University Clinics. The upkeep of the City 
Hospital falls on the Municipality, that of the Clinics on the GoAmrnment, 
but they are both under the same administrative authoritjn 

The City Hospital has 11 diA’isions, comprising 3 surgical divisions, 3 
medical, 1 for nervous and mental diseases, 1 for infectious disease, 1 obstetrica 
and gjmaecological, 1 dermatological, and 1 for ear, nose, and throat cases. 
These are serA^ed by an X-raj'^ department and a pathological departmen , 

both being common to all the diAusions. ' r. v. a 

In the Citj'" Hospital the general surgical diA'isions hav^e each <5 e s. 
These are each under a chief surgeon, AA’ho has a first and two secon 
assistants. These assistants can stay on as long as they Avish until t e) ge 
a better post. All the surgical staff are alloAved to do priAmte practice. 

Each UniA’ersitj'' Clinic is complete in itself. The UniAmrsity 
Clinic contains 120 beds. Professor Alessandri is the Professor o 
Surgery ; he has one first and tAVO second assistants. The secon assis an 
are appointed for tAvo years, and the first for three years. Tac pos s a 
whole-time posts, and the appointments being made only by examm 
are therefore competitive. 
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Each Clinic is complete with research laboratories, X-ray department, 
library, museum, and any other special department which may be necessary, 
such as photographic and cineniatograjjhic departments. There is one 
University Pathologieal Institute in the Hospital which serves the University 
Clinies during term time. During the vacation the Director of the Pathologieal 
Department of the City Hospital is responsible for the pathological in%-estiga- 
tions required by the clinics. The surgical divisions of the City Hospital have 
no research laboratories attached. All the students must do their clinical 
work in the University Clinic, though they may also attend the practice in 
the surgical divisions of the City Hospital. 

There are about 400 
medical students in Rome. 

The course lasts six years, 
the last tlrree being spent in 
clinical work and patholog}’. 

All the teaching is done at 
the University Clinics in the 
Policlinico ; this is the only 
teaching hospital in Rome. 

The City IMorgue adjoins 
the hospital, and the instruc- 
tion in medical jurisprudence 
is given here. Tlie Public 
Health instruction is not 
gi^'en in the Hospital. The 
University Professor of Sur- 
gery gives three clinical lec- 
tures and 02 Derates three 
times a week. The lectures 
on systematic surgery are 
given by the Professor of 
Surgical Pathology. The 
lecture rooms are large and Fic. IOG. — Professor .ilessandri. 

well lighted, and the students 

are so placed that they can see the patients. The demonstration theatre 
is comidete with lantern and cinematograph fittings. 

.A.11 the jjatients admitted to the Policlinico Hospital jDay at the rate of 
30 lire a day (5s.). If the patient is unable to pay, then the Hospital 
Authority sends an accomrt to the Municipalit\^ ; the latter pays, and gets the 
money from the jjatient if possible. Xo patient is allowed to go into the 
Hosjjital, excep>t in cases of accident, if he has an income of more than 20,000 
lire a year (£160). He must then go into a jfrivate clinic. 

The three surgical and medical divisions are on duty for emergencies 
and accidents on successive days. The University Surgical Clinic is never 
on duty and always on duty. The first assistant of the University Clinic 
can take any case which comes into the Hospital if he deems it useful for 
instruction in the Clinic. When the case has been demonstrated it can be 
sent to the surgical division which happens to be on duty for the dav. The 
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same applies to other eases wliich may become in any way chronic ; in this 
way there is a continuous cliange of cases, so that during the clinical course 
the student sees the greatest number of cases. This is true also of the Out- 
patient Department. The University Clinic selects for this Department only 
those cases which are tliouglit to be wmrth following up. The University 
Clinic can admit any case solely for teaching purposes, and the Government 
pays the Hospital Authorities for the maintenance of these patients. The 
Orthopmdic Clinic with 45 beds is run separately^ from the general Surgical 
Clinic under a separate profe.ssor. 


OPERATIONS BY PROFESSOR ALESSANDRI, APRIL 8. 

1. Splexectojiy for Enlargement of Spleen due to Chronic 
Malaria.— (Oj 9 em/;o» S.45 to 9.25.) The splenic tumour had been present 
a long time ; recently it had become more palpable, and it was thought that 

a cy^st or neoplasm was 
present. In addition, tlie 
tumour ivas demonstrated 
on a skiagram taken after 
the introduction of air into 
the peritoneal cai'ity. An 
incision was made through 
the left rectus muscle. The 
tumour was not a cyst, as 
no fluid could be withdrawn 
by a syringe, nor was it a 
neoplasm. It ivas merely an 
irregularity on the surface of 
the spleen. It w'as decided 
that splenectom}'^ should be 
done. There were many 
adhesions. The pancreas 
■was very adherent an 
separated with great eWh- 
culty. It was necessary to 
leave a long plug in siiu ^o 
control the oozing from the 
surface of the diaphragm. 

T'hp 'inccsthcsia wss ether 
Fig. 107 . — Professor Alessandri about to operate. i ^ rvi^itbnd 

by the open drop metnou. 
Multiple Fisnoivs.— {Operation 



2. Hysterectomy for 


The anmsthesia rvas intraspinal by tutocaine and adrena m gu e 
the 12th dorsal and 1st lumbar vertebra. The patient 
and immediately after the injection she rvas placed in a very ug 
position. The ana 3 sthesia -was perfect, and there was no s roc . lesser 
3. Partial Gastrectomy for Perforating Ulcer on 
Curvature. — {Operation 10.40 to 11.30.) The anmsthesia ^ lumbar 
tutocaine and adrenalin given betiveen the 12th dorsal an 
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spine. Tlic incision was made tlirongh the linca alba. Tliere were no adhe- 
sions. Tlie union of the jejnmini to the stoniaeli was made by the anterior 
Polya method. Tlie stomach Avas divided before the first row of sutures was 
inserted. The ajjpcndi.x was not removed, nor tlic rest of tlie abdomen 
explored. 

4. Hyd.atid Cyst of tiik Kigiit Lorn: of tiii: Livki!. — (Operation 11.40 
to 12.15.) Tlic pre-operative diagnosis was livperncpliroma of tlie right kidney. 
The aiifcsthcsia was intraspinal by tiitocainc and adrenalin injected between 
the 12th dorsal and 1st lumbar siiinc. The cyst was opened and evacuated 
and drained through the lumbar incision. 

5. EeMOV.\L of SoLIT.MlY CysT FltOM TIIH LOWEII PoLE OF THE IviDXEY, 
AXD Stoxe FJioM THE Uffeii Exd OF THE Ureteh. — (Operation 12.20 to 1.) 
The pre-operative diagnosis was stone in the right ureter and pyonephrosis. 
The skiagram showed the stone in the uiipcr end of the right ureter. The 
anesthesia was intraspinal with tutoeainc and adrenalin injected between the 
12th dorsal and 1st lumbar sjiinc. The kidney was e.xposed through a lumbar 
incision. The lower pole of the right kidnc\' was found to have a large cyst 
about as big as a grape-fruit. At first it was thought to be a hydronephrosis, 
but later judged to be a cyst separate from the pelvis of the kidney. The 
cyst wall was e.xcised, and the stone then removed from the ureter. The ureter 
was closed with catgut, and the kidney dropped back into position. 

The anicsthesia in each case was perfect. It was stated that tutoCaine 
was much preferred to stovaine on account of the action being more certain 
and the after-effects of headache and vomiting less. There was certainly 
no clinical sign of shock during the operation or at the end. 
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SHORT AZOTES OF 
RARE OR OBSCURE CASES 


GIANT MECKEL’S DIVERTICULUM (SSi inches long). 

By H. H. moll, Leeds. 

This case is noteworthy on account of its unusual clinical features during life 
and the anatomical abnormality found post mortem— namely, a very large 
divertieulum of the small intestine.. 

History. — An infant, 5 months old, was admitted under the care of 
Dr. Vining for severe attacks of melama. A first attack, sudden in onset, 
occurred two days after birth, a second haemorrhage took place two months 
afterwards, and a third just before admission. When admitted, the child 
appeared very blanched, and the blood-count showed a very severe type of 
secondary anmmia. Repeated small injections of blood taken from the father 
M'ere given intramuscularly and improved the child’s condition, and the 
patient was duly discharged from the hospital. 

The infant was, however, re-admitted two and a half months later for 
another severe attack of melaena. This time a diagnosis of polypus of the 
intestine was suggested, and a laparotomy'^ was performed which revealed free 
fluid in the abdomen and enlarged mesenteric glands. The condition was 
taken to be tuberculous, and the abdomen was closed. The child died a- few 
daj^s after the operation. 

Post-mortem Exajiination. — On opening the abdomen the peritoneal 
cavitjf was found to contain a few ounces of clear, straw-coloured fluid. The 
lower part of the ileum had a double-barrelled appearance which at first was 
thought to be due to matting together of two coils of intestine, as seen in 
tuberculous peritonitis. On closer inspection, however, one of the two coi s 
proved to be a veiy large diverticulum arising from the ileum two feet abor e 
the ileocsecal valve. The diverticulum showed all the layers of the sma 
intestine, and communicated Avith the main channel of the gut by a 
opening about an inch in diameter, lying on the antimesenteric border o t le 
ileum. At the junction of the dWerticulum Avith the ileum Avere tv'O c iionic 
ulcers Avhich probablj'' had been the cause of bleeding during life. 

The dWerticulum crossed oAmr the ileum to become attached to its mesen^ 
teric border and thus accompanied the gut upAvards for 33| in., ternnna inj, 
blindl)n A Avell-marked stitch-Avork, Amiy typical of ijliysiological a lesions, 
bound the diAmrticulum to the gut, and blood- Amssels, branches^ of tie i eo 
colic artery, Avere seen coursing across the ileum to supply it. No 
cation betAveen the tAvo channels, other than the one described, Avas e ee 
CAmn after the Avater test ; nor did the ileum present any breac i o 
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mtisciiliir coat which might liave given rise to a licrnial protrusion of the 
mucous membrane. 

Excejit for a retention cyst, tlie size of a lien's egg, in the left pleural 
cavity, all the other organs were normal. 

The photograph {Fig. lOS) shows the diverticulum curled up inside the 
ileum. A ligature has been tied an inch above the junction of the diverticu- 
lum with the gut. and the small intestine has been laid open in order to exjiose 
the opening of the diverticulum into it. 



Fic. lOS. — Tho diverticulum curled up inside tlie ileum. 


COMMENTARY. 

The diverticulum described above is clearly of congenital origin, but 
owing to its unusual length some doubt arises as to its being a true ^Meckel’s 
diverticulum. Although the normal length of a ^leckel's divertieulum varies 
between one and four inches, it may sometimes exist only as a nipple-like 
protrusion, whilst in other cases it may attain a considerable length. The 
maximum lengths so far recorded by the particular obser\'ers are as follows : 
Cunningham 5i- in.. Lamb 7 in.. Rokitansky 10 in. 

Pollard described a diverticulum of the small intestine .36 in. long, but 
did not attempt to classify it. He ga\'e the following description of the 
speeimeir ; “ .At a distance of 24 in. from the pylorus the intestine bifurcates. 
The two segments are similarly supplied with mesentery, so that it is only 
by tracing them that the true intestine and the diverticulum can be dis- 
tinguished. The diverticulum after a course of 36 in. reaches the umbilicus, 
beyond which it originally terminated as a large cul-de-sac in the umbilical 
VOL. XIV. — .NO. 53. 12 
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cord. Tlic otlier segment of the intestine terminates at the ileocjecal I’al^-e 
after a eourse of 63 in.” 

The present speeimen presents certain features 'wliicli lead one to think 
that it is of a true Meckelian type. It occupies the usual site, since it arises 



Fig. 109. 



Fig. 110. 



Figs. 109-111.— Probable stages in the development of the diverticulum. 

two feet above the ileocaecal valve ; it opens into the antimesenteiic v all 
the intestine, and only later crosses o\'er the gut to become attae le o 
mesenteric border. The diagrams illustrate how this may have ‘ 

the first instance the diverticulum arises from that side of the gut mos i 
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iJAh'K OH ()r>s(’ri:i*: (wses 

from the nu->oM(or.y. mul is pr,.vi,lr,i nosn.iivc.rlioMl.nn eo.itainino tl.e 

.Icllmo nr cry .Seoo.ully. tin- x.t.llMn. nrtorv nnclcr-ws oblftcrn- 

tmn nml sliortomn-. thus .Innvini: tin- .iu.rlnnlmn nlon.si.ie the bowel and 
niwnnls tuunu Is its inesniiorn- bonier no). Kiindlv. the divertieiihmi 

nn,uires physiolo.uu-nl .-nlhesions to tin- bon,l |„s..s ,ts ol<| vasenlar supidv 
ami develops a new one from the bowel .-iile... ^l\<< ni). 

Sm-h a mode of development may possd.U espl-ur. whv the divertienliim 
'vliieli IS seen to arise ]niniarily from tin- a.o'e,,. . Oerie border, at a later 
s age .aeipnred eonneetions with and appear^ t.. . .t. -id throngli the lavers of 
he mesenteyv. This departure from tin- iisu.d bdion of a Meekel's' diver- 
iniiuin. although rare, is not unknown ml- i eratnre. and seven eases 
(laye been recorded in whieh the diveriieoium i.u on the mesenterie border 
10 lowel from whieh it sprang. Tin- imo a.,! length of the diverticulum 

may i)o also explained by a prematun ui'hdmnal of the bowel into the 
alxlonicn. 


I am indebted to Dr. \ ining for kmdl . .•ilouing me access to the clinical 
notes, and to Dr. Cave for the dnnvim-s. 


nmi.KKiu.M'in . 

Jvr.iTn. .X.. lirii, Mai. .lour.. laid, ata. 

J<iM_\in). 1‘oth. .Vrir. Trails.. IsaCi, 17. 

noLu-.sTON. .lour. .Inal, ami J‘li;/siol., Isa-J. \\\i. a.:. 

noKiT.wsKV. l.rhr. <1. jiiih. .Imh., i.siil. is-g. 


acute perforation of a duodenal diverticulum. 

By K. ^V. .MOX.S.AHU.Vr. Livr.nrooL. 

‘twinge' of jiain to the right of the umbilicus, at 
ci'av 1020. liftecu minutes after eating and enjoying her mid- 

‘ . meal. The ]iain gradually increased and passed round to the right loin, 
oil tuo hours after the attaek eommeneed she vomited twice. The pain 
lier''T^ 'cry severe, and was eontiuuous. Dr. Riddell, of Blundellsands, saw 
hadV°w-^ P-ni". and I saw her with him at 8 p.m. She then stated that she 
after '"any years, the pain eoming on about three hours 
att*^^ ™nnls and being relieved by meals. About a fortnight before the present 
®nc had been kejrt awake for three nights by sharp attaeks of ‘flatu- 
gave her discomfort in the epigastrium and baek. 
tio ' ^ prilse-rate was 100. her temperature 96-8°. and her respira- 

J . I^nre 24. She was aeutely distressed by jiersistent abdominal pain. 
J'*bs*an'l^° of the middle line, for the most t^art below the right 

hers' t'*^ right loin. The abdominal mnseles on the right side showed a 

resoMut^ i^oard-like rigidity, the liver dullness was normal, and the flanks were 
m' ■ Pelvic examination was negative. Diagnosis : acute cholecystitis, 
rectus — At 9.30 p.m. the abdomen was opened through the right 

muscle ; about 3 to 4 oz. of clear straw-coloured serum escajDed ; no 
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free gas. Tlie gall-bladder was inspected and found normal ; the first part 
of the duodenum showed a chronic ulcer without recent reaction on the 
anterior Avail. The a)i)Aendix Avas inspected and found normal. An intense 
peritoneal injection Avas noted OA-er the second part of the duodenum, and 
marked oedema of the subperitoneal tissues to the outer side of the duodenum. 
Some yelloAvish exudate Avas seen through the peritoneum in this region. The 
peritoneum Avas incised, and serous fluid esca]5ed containing yelloAvish flaky 
material, Avith fieculent odour. Underlying this exudate a perforation Avas 
found in Avhat at first ajipeared to be the duodenal Avail ; but on further 
dissection Avith the finger a diA’Crticulum Avas isolated; and the perforation 
found to be at the ajACX of this. The di\mrticulum Avhen deliAmred ivas the 
size of a damson, and possessed a definite stalk about half an inch long. 
The stalk Avas ligatured and the stump buried in the duodenal Avail. The 
incision in the parietal jreritoneum Avas not sutured ; a cigarette drain Avas 
passed doAvn to this incision. 

The patient, made a smooth recoA'ciy. 

On opening the diA-erticulum it Avas found to contain a yelloAvish paste- 
like material Avith the odour of a JB, coli culture. On analysis this material 
proA’ed to be an inspissated mucus, and on culture B. coli and ‘a non-lactose- 
fermenter’ Avere isolated. Histologically' the di\'erticulum shoAved the structure 
of normal small intestine Avith auTU. 


DIVERTICULUM OF THE STOMACH. 

By J. W. THOMSON, tV.vKEFiEnn. 

H. B., age 45, Avas admitted to the Wakefield Hospital in NoA'ember, 1925. His 
general conditioir AA'as poor. Thirteen years prcAiousl}' appendicectomy had 

been performed, and for eight or 
1 ■ "WMMi ’ nine A'ears he remained in good 



Fig. 112. — On9 hour after barium meal. 


health. He then began to suffer 
from pain after food and occasional 
j A'omiting, especially after.breakfast. 

' His condition gradually became 

worse. In October, 1924, laparo- 
tomy Avas performed by a right 
jraramedian incision. An adhesion, 
j Avell marked, stretching from the 
direction of the cardia to the 
pylorus, and dragging on the latter. 
Aims diA'ided. A dii'erticulum, as 
suggested by a skiagram, Avas not 
discoA'ered. There Avas no im 
; provement in the condition of the 

' patient. The case Avas again re- 

I ferred to the radiologist. [Figs- 

112-214.) 
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Operatiox. — The abdomen -vvas opened by the Navarro-Baudet incision, 
the subcostal part of this in the first place. Adhesion of the posterior •wall 
of the stomach over a small area close to the oesophagus was discovered. Tl'.e 
Navarro-Baudet incision ■was completed by tlie transgastric route, and tlie 
diverticulum was located on the posterior wall of the stomach about a!i inch 
below, and somewhat internal to. the cardiac orifice. The opening was 
rounded, and just admitted the index finger. Its edges were thin, sharp, 
and rigid. The finger passed into a shallow, almost circular, barium-coated 



Fig. 113. — Four hours after barium meal. Fig. 1 1 4. — Eisrht hours after barium meal. 


ca-\'ity, of which the diameter may have been an inch. On further examin- 
ation. the rigid ring split to the right and to the left. 

My intention had been to invert the diverticulum and remove it, but 
this was totally impracticable. The splitting of the orifice at once suggested 
the line of treatment, which was to exclude the diverticulum. Two methods 
of treatment might be considered : (1) Exclusion : (2) Inclusion or inversion. 

The pathological report states that there was thinning of all the coats. 


AN APPARENT CASE OF PRIMARY EPITHELIOMA OF BONE. 

By G. PERCR-AL JIILLS, Biriungiiam. 

Ox April 16. 1923. W. G.. age 27. came under my care at the Roval Ortho- 
pa?dic and Spinal Hospital, Birmingham, for ankylosis of both hips due to 
old tuberculous disease. During examination it was discovered that he had 
a swelling of the lower end of the right femur, and he then admitted that he 
had noticed it for four months, but had attached no importance to it. The 
swelling was about the size of a small orange, had a well-defined edge, and 
was fii-m but not bony hard in consistence. There was no egg-shell crackling. 
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and tlic jji’ojcctiou was move obvious on the posterior surface of the bone. 
Tlie inguinal glands were enlarged and hard. The right knee was ankylosed. 
The skiagram showed absorption of the posterior half of the lower end of the 
femur, with some small jjieees of necrotie bone. There was bony ankylosis 
of the knee. 

On April 2-f, in view of the uucci-tainty of the diagnosis, it was decided 
to remove a portion of the tumour for examination. It had a definite false 
capsule, was firm .on section, and of a yellowish-w'hite colour. It was not 
undul}'^ A'ascular, and contained no big veins. The pathologist’s report 
(Professor Ilaswell "Wilson) was : “ Basal-celled epithelioma, primary else- 
where ”. During subsequent discussion Professor Wilson informed me that 
it was a type of tumour lie had frequently seen growing at the bottom of an 
old bone sinus, and such as had jjreviously' been mistaken for a primary 
epithelial tumour of bone. There was, of course, no sinus present in this case. 

On Maj'^ IS the patient developed a left-sided pleurisy with effusion, 
which was naturally regarded with great susjricion. It subsided in a few 
weeks, howe\'er, and he became ajrparentlj’^ perfectly well. 

As an ordinaiy clinical examination revealed no signs of a primary 
growth, I had the patient removed to the General Hospital for a fuller investi- 
gation. Mr. Musgrave IVoodman kindly examined the nose and throat for 
me, and reported that there was no tumour in the larynx or in any of the 
nasal sinuses, while radiological examination of the gastro-intestinal tract 
showed no abnormality. 

On Juty 21, as no primary growth could be found, I amputated just 
belorv the hip-joint and dissected out the enlarged glands from the groin. 
Convalescence was une\'entful, and on Aug. 18 he was discharged from 
hospital airparently rvell. The pathologist’s report agreed with the previous 
one. A few months later he began to complain of pain in the right shoulder 
and the right hip, though there rvas no clinical evidence of disease in these 
situations. Pie was then lost sight of for a few months. 

On Nov. 5, 192-1, fifteen months after amputation, he was re-admitted. 
He then had a large swelling in^■olviug the outer third of the right clavicle 
and the adjacent part of the acromion process. The swelling was hai 
round the edges, but soft and almost fluctuating in the centre. There vas 
also an indefinite swelling in the region of the right iliac bone. 

On Nov. 8 , 150 mgrm. of radium Avere inserted into the claApculai siie 
ing for tAventj'-four hours. The central jjart of the groAvth Avas difflueiu. 
like the contents of a sebaceous C 3 'st, and some of it escaped during t le 
operation. In spite of this the immediate effect aa'us good : the A\ounc 
healed readiljq the tumour shrank to about one-third of its preA'ioiis si^zc, 
and the pain in the shordder AA'as much relieA'ed. On returning home m 
patient graduallj' became much AA'eaker, and on Dec. 26, 1921. le aaus 
re-admitted. The mass in the right iliac bone Avas then A'ery obvious, anc 
appeared to inAmhm the Avhole of the bone. The left side of the c les A\as 
dull, Avith absence of Amcal fremitus and A’oeal resonance, Avhile t e 
sounds Avere almost inaudible. Pain in the right hip and left c les ai< 
extreme, and he had to be keiAt constautl}’^ under morphia. He c lec o 
Jan. 17, 1925. 
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POST-MORTEM EXAMINATION. 

By Piiornsson Haswelt. AVilsox. 

‘‘ External Appearances . — Tlie l)ody is tliat of an extremely emaciated 
voimsr man. The right leg lias been amputated through the upper third 
of the thigh. There is a swelling round the right hip. extending backwards 
towards the sacrum. The 

left leg is flexed and rota- p; A Hy' V”’- •■t 

ted inwards from the hip. 
and shows wasting of ex- 
treme degree. 

“ Thorax . — Pericardial 
sac is occluded by abund- 
ant recent fibrinous exud- 
ate. There is a nodule of 
metastatic tumour bulging 
into the base of the jicri- 
cardium posteriorly. This 
is continuous with a 
swollen mass of infiltrated 
glands at the root of the 
left lung. 

“Heart weighs 220 Fio. II5. — Low-power view of original tiimonr. 

grm. The muscle is dis- 
tinctly atrophied. No lesion is found in the valves or cavities. 

“ The left pleural cavity is obliterated by old fibrous adhesions. The 

lung substance is poorly aei-ated. Its 
substance is firm and fibrous in con- 
sistence, and a considerable degree 
of bronchiectasis is present. The 
dilated bronchi contain mucopurulent 
material, and there are a number of 
recent abscesses scattered through the 
lung substance. At the root of the 
lung the glands are swollen and infil- 
trated by pale, rather soft tumour 
tissue. The main- bronchus is com- 
pletely encircled by the mass of en- 
larged glands, and the growth has 
fungated into its lumen, which is 
obstructed. Xo tumour is found in 
the lung substance. The right lung 
is free from adhesions. The upper 
lobe is emphysematous, and some 
chronic bronchitis is present. The 
base is congested and oedematous. and early hypostatic pneumonia is present. 

“ Abdomen . — Peritoneum normal. Liver, spleen, and kidnevs show no 
gross abnormality. 



Fu;. 110. — Showing imperfectly formed 
‘ cell-nests 
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“ Enlarged infilti-atecl glands are found in the pre-\'ertebral tissues from 
the sacrum up to the posterior mediastinum. At the brim of the pelvis the 
enlarged glands merge into a large mass of soft pinkish tumour lying in 
front of the sacrum and infdtrating the adjacent muscles and nerves. This 
extends outwards through the right sciatic notch and infiltrates the tissues 
round the right hip-joint. 

“ A secondary tumour about the size of a hen’s egg is found on the 
outer end of tlic riglit cla^dcle, where a spontaneous fracture has occurred, 
and from this there is extension into the surrounding tissues. No lesion is 
found in tire brain or spinal cord. 

“ 'With a ^dew to determining the origin of the tumour in the leg, 
the following j-egions were carefully searched for a primary growtli, witli 
negative result : The whole cutaneous surface of the body (except the 

amputated leg) ; the mouth, 
pharynx, ears, and nasal 
sinuses ; the entire alimen- 
tary tract with the related 
glands, and the anal mar- 
gin ; the respiratory tract 
and mediastinal tissues ; 
the thyroid and tissues of 
the neck ; the urinary 
tract, prostate, and testi- 
cles ; tire suprarenals ; the 
central nervous system and 
ependyma. 

“ The histological report 
on the original specimen 
removed in the Royal Ortho- 

Fig. 117. — Higher magnification of tumour. pa?dic HoSJlital is aS folloVS . 

“‘This tissue is invaded 

b}'^ a malignant tumour with the characters of a basilar epithelioma. 

“‘The histological picture closely^ resembles that of some of the slov Ij - 
growing epithelial tumours of the skin. The greater part of the tumour 
eonsists of more or less spindle-shaped cells, with comparatively little ten 
deney to keratinization. In places, however, there is definite keratinization. 
with imperfectly formed cell-nests. The tumour infiltrates widely, anc t le 
eells lie in a very dense fibrous stroma.’ (Figs. 115, 116, 117.) 

“Further seetions were made from specimens obtained post nioitem. 
The pelvie mass, the tumours in the bronchial glands, pericardium, an 
clavicle all show a structure essentially^ similar to that of the origina sec 
tion, with varydng degrees of keratinization. In all of them the stiuc me 
is definitely' that of a squamous epithelioma, and in none of the 
is there any'thing to suggest that the tumour has taken origin from any nn„ 
other than epithelium.” 

The post-mortem examination was made personally' by' Professoi Has^' 
Wilson in my' presence, and every effort was made to disco^cl a prim. 
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growth. Indeed, it liad become almost a point of lionour to do so, for 
Professor Wilson had maintained from the moment of seeing the first 
section that there must be a jirimary c])ithelial growtii elsewhere. 

There is a tcndencv for anv experience which cuts diametrically across 
all onr lines of thought to be ignored as inexplicable. The rash publisher of 
a case of primary careinoma of bone is to tbe modern orthodox pathologist 
an infamous heretic, unworthy of credence. Nevertheless, inexjdieable facts 
ought to be recoided. and I have taken the precaution of sheltering 
myself behind an eminent pathologist (to whom I wish to offer my thanks) 
in doing so. 


UNUSUAL CASE OF TORN INTERNAL MENISCUS OF KNEE. 

By F. LANGFORD, Bristol, 

The following case well illustrates the great difficulty sometimes met with in 
finding an abnormal body in a knee-joint. e\-en when it has been clearly 
demonstrated by X rays. It actually took two surgeons and four separate 
incisions to find the ‘loose’ body in this ease, the abnormal structure being 
in itself unusual in that it was a densely calcified portion of internal meniscus 
still attached. 

The patient. J. W. U.. age 26, in 1919, while in the Amiy, fell into a 
trench and twisted his right knee, which became locked, painful, and swollen. 
He was treated, and the acute condition subsided in a few days. Ever since 
that time the knee has been liable to give way frequently, locking and 
becoming swollen. This came on about once a fortnight, not being caused 
by any definite movement. When locked, the joint could be freed by an 
outward blow on the inner side of the patella. The pain was always felt on 
the outer side of the joint. 

In January, 1924, he entered hospital. Extension and flexion were 
slightly limited and painful, there was abnormal lateral mobility, and pressure 
on the outer side of the joint was painful. 

First Operation. — On Jan. 28 the joint was opened by a curved incision 
on the outer side of the patella, and at the postero-external aspect of the joint 
a part of the external meniscus was found turned up ; this was removed, as 
it was thought to be the cause of the trouble. The inner side of the joint 
was then opened by a similar incision, through which it was found that onlv 
a few tags remained of the internal meniscus, most of it having apparentlv 
disappeared. The wounds were then closed. 

The patient states that during the two years since operation his condition 
has been much worse, the locking, swelling, and pain being more frequent and 
severe. He was admitted during one of these attacks, the effusion subsiding 
after a few days in bed. There was slight limitation of movements with 
abnormal lateral angulation due to laxity of the internal lateral ligament ; 
nothing could be felt in or around the joint. X-ray appearances were exactlv 
as in January. 1924. there appearing to be a loose body towards the back of 
the knee-joint on the inner side. 
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child liad passed nothing per anum since birth, and was vomitincr dark- 
gieen fluid. On examination, the abdomen was veiy distended, especiallv 
so on the nght side. The anus was small, and admitted a No. i?S- 

1 atoi, 11 Inch was passed for f m., and on its withdrawal was not stained 
with meconium. 

It was decided to operate immediate^. An anaesthetic was administered 
and, on opening the abdominal cavity by a right paramedian incision. witli 



! 


Fig. 119, — Semidiagrammatic drawing made from a sketch drawn immediately after the 
operation. The distended stomach with its rudimentary omentum is shown turned up on 
the costal margin to enable the position of the transverse colon on the posterior abdominal 
wall to be demonstrated. The hepatic flexure is shown displaced to the right so that the con- 
striction of the transverse colon can be seen, where it passes through the mesentery of tho 
small intestine. The opening in the mesentery was oval in shape and flattened in an antero- 
posterior direction. 


its centre at the umbilicus, gas and fluid meconium gushed out, and coils of 
small intestine, distended with gas, presented. The caicum was souglit for 
and found just below the liver, not having completely descended into the 
right iliac fossa, and was greatly distended with gas, as was the appcndi.'^. 
which was blown out like the finger of a glove. 

On tracing the ascending colon it was found to dip backwards tovai s 
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the vertebral column, and at the heiiatic flexure was a rupture of all the coats 
of the bowel, from which meconium and gas were escaping. On further 
tracing the colon, it was seen to pass througli a small opening about 5 mm. 
in diameter, in the mesentery of the small intestine, below the superior mesen- 
teric artery. Further examination showed that the continuation of the colon, 
on the other side of the opening in the mesentery of the small intestine, was 
much reduced in size, being only about 5 or G mm. in diameter, as were the 
splenic flexure and the descending and peh'ic colons. 

Into the rupture of the colon was placed a drainage tube, and the opening 
closed around the tube by a jmrse-string suture of catgut, and the colon 
anchored to the anterior abdominal wall by a catgut suture. After sponging 
the abdominal cavity free from meconium, it was closed excejjt for an ojiening 
through which the drainage tube passed. 

The patient survi\-ed the operation but a short while. Xo post-mortem 
was gi'anted. 


CONCLUSIONS. 

1. That adhesion and fixation of the mesentery occurs in the third month, 
and is probably completed by the fourth month, as otherwise the colon would 
not have been occluded in the case described above. 

2. That according to Dr. A. Low meconium reaches the rectum at the 
fifth jnonth. and that the obstruction in the case described must have occurred 
by the end of the fourth month. 

3. That many unusual positions of the small and large bowel found during 
operations on adults are due to defective or abnormal rotation of the mid-gut 
at the third or fourth month of embryonic life. 

In conclusion, I wish to acknowledge my indebtedness to Dr. T. D. 
Manning for providing me with the case for operation ; to Sir James Berry 
for helpfid criticism ; to Sir Arthur Keitli for kindly advice ; to lilr. Ralph 
Coj-te for his kindness in correcting the proofs ; and to !Mr. Thornton Shiells 
for his drawing of the case from a sketch made by im-self immediately after 
the operation {Fig. 118). 

Readers of the BiUTisit Journal of Surgery Avill i-emember that the 
whole subject of anomalies of intestinal rotation, with a most complete biblio- 
graphy. bringing the subject up to date, was most admirably described and 
illustrated by ^Ir. Xorman M. Dott in the Joui-nal for October, 1923 (vol. xi). 
One of the illustrations represents a condition almost identical to that shown 
in the drawing of my case, which I may add was made before I had mv atten- 
tion drawn to this article. I wish to record my thanks to 3Ir. Dott for the 
in^■aluable help I deri\ ed from his jiaper in forming a correct interpretation 
of the condition found in the case I have described. 
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JEJUNOGASTRIC INTUSSUSCEPTION. 

Bv HARRY DARLING, Sydney, N.S.W. 


Duking tlie last two years three cases of jejunogastric intussusception follow- 
ing gastrojejunostomy liaA^e been recorded, and reeentl}’^ one such case came 
under my care at tlie Coast Hospital. 

A male labourer, age 55, who had had gastrojejunostomj’^ performed at 
another hospital five j’^ears previouslj^ for ‘gastrie uleer’, -was admitted into 
the Coast Hospital suffering from ‘intestinal obstruetion Following an 
attaek of diarrhoea (of eighteen hours’ duration) he was suddenly seized, 
forty hours before admission, with severe cramjring jrains in the epigastrium, 
assoeiated with vomiting, first of food and bile, and later of blood. The 
most severe pain came on in spasms, but it also had been continuous up to 
the time of his admission. The vomiting was frequent, and consisted of 
dark-coloured liquid blood rvith an extremely foul odour. The bowels had 
moved twent 3 ''-se^’■en hours ])reviously, but since then there had been inability 


to pass either flatus or faeces. 

Exajiinatiox. — The facial aspect denoted that the patient was extremely 
ill. His temperature was 97-6“’, his pulse 120, and his respirations were 36. 
The extremities were cold, and the skin was clammy. The tongue was very 
dry and heavily coated, and the breath most offensive. The abdomen was 
neither distended nor rigid, but the respiratory mo^'ements were considerably 
restricted, and in the left hj'pochondrium was seen a swelling which appeared 
to be a dilated and distended stomach. This swelling was due to an extremely 
tender, indefinite, elongated mass, tj'mpanitic to percussion, and about the 
size of a fist, w'hich could be distinctly felt above and to the left of the umbilicus, 

Operation.— The abdomen was opened and the stomaeh was found to 
contain a large sausage-shaped tumour. On turning up the colon the origin 
of an enormous!)'- distended jejunum rvas soon identified, running vertical y 
upwards from the duodenojejunal flexure through a rent in the transverse 
mesocolon to the stoma in the stomach, to enable it to become continuous 
with the sausage-shaped mass in the viscus. Lying posterior to this sior 
segment of distended borvel rvas found the collapsed efferent loop. 

The intussusception rvas reduced w’ith great difficulty by a combination 
of squeezing and traction, and it rvas then found that a posterior gastro 
jejunostomy had been performed, wdth a loop 2| feet long, and the pioxima 
jejunal loop had intussuscepted for some 2J feet into the stomach t 
the gastrojejunostom)'^ opening. The reduced gut was enormously disten e , 
being three or four times its normal size, having its -walls very cc ema ou , 
and show’ing areas of haemorrhage. There rvas lack of pulsation in tie 
supplying the upper 4 in. of the loop. Owing to the man’s shocked com i lo 
resection rvas out of the question, so entero-anastomosis ivas perfoime n 
a Murphy’s button, 4 in. beloiv the stoma. The patient grew worse in sji ^ 
of stimulants, radiant heat, and saline infusion, and died seven an a 
hours after the termination of the opei-ation. The stoma in tins 
situated on the posterior ivall of the stomach, about 2| in. aboi e t ic gr 
curvature, was horizontal in direction, and admitted two fingers. 
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REVIEIJ'S AND NOTICES OF BOOKS. 


Operative Cystoscopy. IJy H. Canny liv.M.i.. l'.H.C..S., I'onndcr of .and .Senior Surgeon 
to .All Saints' Hospital for Gcnito-uriiiarv Discase.s. London. Folio. Pp. 47, with 
Ho plates tHintaining CTO original illustrations, of wliieli .~>2S arc coloured. 1925. 
London : Ilcnn.' Kiinpton. TOs. net. 

Tins monunienlal work is the result of many years of labour by a surgeon who is 
an enthusiast in openilive cystoscopy. .After looking tlirough it we feel a doubt 
as to which to admire more ; the ingenuity of the author and his extraordinarj" 
industry' or the beautiful illustrations by Air. Thornton Shiclls : between them they 
have produced a volume which is quite unique in English surgeiy. 

The book consists of 47 jiages of descrijition by the author, and this is followed 
by 115 plates ; the- latter show cystoscojiic pictures, X-ray appearances, opaque 
bougies, etc., and numerous instruments ; some very a’cll-drawn diagrams of the 
various intravesical procedures are also included. 

In the preliminan.- letterpress the author describes his technique in detail, and 
lays great emphasis on the iniiiortanec of the use of local an.TSthe,sia : for this pur- 
pose he employs 4 fluid drachms of i per cent cocaine hydrochloratc ; he claims 
that the injection of this into the urethra by his method has never produced any 
to.\ic sj-mptoms, though it has been used in many thousands of cases, and that it 
is followed by good anaesthesia of the base of the bladder as well as of the whole 
urethra. 

A large section is devoted to JlyaH's own treatment of calculus impacted in the 
ureter : to entice the stone from the ureter into the bladder, he makes use of a large 
number of devices : the jiassage of special conical bougies, of expanding dilators, 
and of laminaria tents, dividing the ureteral orifice with scissors or with a diathermy 
blade. In almost even.’ case the instruments employed have been invented by the 
author ; one of the most attractive of these is a small ureteral lamp wliich he passes 
to assist the finding of the ureter when it is cut down on in the ordinary way. If 
we were to make a criticism, it would be that both the operator and the patient 
must have been ver>- long-suffering, as, in some of these cases, the treatment extended 
over many weeks and necessitated a great many cystoscopies. In one exciting case, 
in which a double ureterocele -was treated by diathermy, a partial anuria followed, 
and was cured by plunging a cystoscopic knife into a distended cyst. 

The author's treatment of stone in the bladder is equally striking ; he crushes 
them -with his special cystoscopic lithotritc, and claims that it is a great advantage 
to be able to see what is actually happening ; this is specially so if the calculus is 
in a sacculus ; even liis method of evacuation of the fragment is original, for he 
uses a cystoscopic evacuator by wliich he can. see the position of the fragments and 
whether any have been left behind. His technique for the removal of foreign bodies 
from the bladder is most ingenious and well illustrated. 

There are some excellent plates showing the method of treating bladder growths 
by diathermy ; the author has again invented his oivn instruments ; perhaps the most 
striking point is the really e.xtraordinarj' absence of scarring after this operation. 
A good deal of stress is laid on the importance of extreme care in the emploiTnent 
of diathermy on. those parts of the bladder which are covered by peritoneum. 

The last section deals with those various conditions of the prostate which are 
amenable to intravesical treatment. Certainly the most fascinating and original 
part of the book, and possibly the most valuable, is that wMch concerns the diagnosis 
nnd treatment of the numerous conditions which may lead to a persistent suprapubic 
nstula after prostatectomy ; tliey are veiy various, and Ryall's way of dealing with 
>em is highly ingenious and effective. 
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It would seem .m ungrateful task to point out some defeets in such an excellent 
work ; and if we do so, it is with the hope that the author will see his way to have 
them corrected in future editions. Some of them are obvdously printer’s errata • 
thus on page 2, Plate VIII, Fig. ] , sh.ould be Plate I, Fig. 1 ; later in the book, tiic 
text cxjjlaining Plate XCI appears opposite Plate XC and the text of Plate XCII 
is opposite Plate LXXXIX. On page 10, for “ a contracted and irritant bladder” 
we should surely read “ a contracted and irritable bladder.” 

The descriptions of the plates are all given in English, French, and German ; 
it is an astonishing fact that the author, .so indefatigable and meticulous in his 
cystosco])ic work, sliould have allowed so many mistakes to creep into the French 
translation ; accents, genders, grammar, all are wrong. Macaulay's famous student 
could have detected hundreds of errors ; to give an example, the “ dragged-in appear- 
ance of the right orifice " is translated as “ I’aspect drague.de rorifice droit” ; the 
French have certainly adopted some English words which look v'erj”^ queer, for 
instance the use of the word ‘stopper’ in the sense of stopping a steam boat, but 
we think they have not yet incorporated the word ‘drag’ — at any rate, in that sense. 
We apologize to IMr. Canny Ryall for these few captious remarks, but we think that 
such verj' crude French might produce an unfortunate impression on the other side 
of the channel. 

We sincerely congratulate the author and the artist on their opus magnum, and 
we hope that the former will long continue to work at this subject and produce new 
instruments and show' us how to use them ; indeed, we look forward with confidence 
to the time when he will produce a ureteral lamp which will show us a papilloma 
or an angioma of the kidney pelvis, and also a nrethod of arresting the bleeding from 
such a source without the deplorable necessity of bisecting an othenvise healthy 
kidney, with the inevitable residt of a gross diminution of its functional capacity, 
and, frequently, its later removal for secondarj' hmmnrrhage. 


La Curietheraple des Cancers. By Sijione LABonnn, Chef au Laboratoire de Radiologic 
au Centre anticanccreux de Villejuif. Sledium 8vo. Pp. 334, with 43 illustrations. 
1 92.5. Paris : IMasson et Cie. Fr. 27. 

The progress made in radium therapy is admirably discussed in this book of Dr. 
Laborde. The author follows the development of technique from the ecylier days, 
when treatment W'as more or less empirical, to the present, w'hen in spite of gaps 
in our knowledge the sure foundation of scientific accurac}' is slow'ly being reached. 

One cannot but be impressed by the masterly summary of data given in tne 
preface. In this short section a comparison is made between the action of X rays 
and radium, and attention is drawn to the fundamental difference betw'een the tec i- 
nique of these tw'O agents. In radium therapy it is suggested that, if a contmuoiis 
action by the radiations over a long time period is used, the effect on the * 
and the normal tissues is likely to be more beneficial ; this is in accordance wi^^ 
modern view's, and is substantiated by experimental work on all growths 
and in vitro. The action of X rays is contrasted in so far as it must necessari j 
intermittent ; if used continuously the duration of the exposure is necessanl) mu 

shorter than w'hen radium is employed. u 1 1 a eelk 

The important point is also made that the destructive action on the moo 
and other normal tissues is much less w'hen radium is used than it is wit i ^ 

The important question of hoiv mud) of the effect may be due to the indirec a 
of the rays is, how'ever, only tentatively suggested, and it has yet to --J-y 

radium in this respect is equal to X rays, w'hich bj' drtue of the greater ce • 
and the W'ider distribution of the rays may exercise a more decided ac 
direction of indirect effects. The important indications given by' the ^ 
recent w'ork w'ith radium rather favour the use of X rays in a manner s 


nearly as possible to the radium technique. + i, c not been 

A brief section indicates that the probability'’ of using both agents “ author 
overlooked. The importance of the biological reaction is _ relating 

w'iselv makes the following statement : “ Tlius it is possible that o 
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to tlic action of rays on cancers, an action attributed at present solely to a local 
efTcct, ■will one day be changed.'’ In fact that conclusion has already been reached 
by a number of ohser\'ers, and much research is now being directed to the elucidation 
of the indirect effects of radiations upon the tissues as a u'liole. The fact is apparent 
that both actions contribute to the general effect. 

The important question of minimization is also given due prominence through- 
out this work. It is pleasing at the end of this excellent summary^ to see a reference 
to the permanancy of the work of Dominici, one of the earliest workers, and to the 
far-sighted xieu’ he took, in those early days, of the action of radiations upon tissues. 

A notable part of the work deals with ‘units’, and a record of the development 
of the unit is given. In the beginning of radium therapy the method was haphazard, 
largely because of the instability of the applicators ; the physical laws were under- 
stood from the beginning, but the preparation and scaling of the applicators left 
much to be desired, while impurities in the compounds of radium also contributed 
to inaccuracy. The unit of radium is the gramme of radium element, but as this 
represents a large quantity it is more convenient to use the milUgramme of radium 
element present in any applicator as the unit. The unit of emanation is the curie 
— ^that is, the quantity of emanation in equilibrium mth one gramme of radium 
element ; as this is also relatively a large quantity, it has become customary to refer 
to the millicurie as the standard of the emanation. 

The clinical forms of cancer are described, and the diagnosis is entered into fu]l3-. 
The tj'pcs of carcinoma are compared as regards malignancj-. Regarding biopsj*, 
or the removal of a small piece of a growth for pathological examination, reference 
is made to its importance in establishing an accurate diagnosis. The need for expert 
manipulation in special regions is emphasized. Tlie author e\identlj' does not share 
the fear so often expressed bj' some workers of opening up channels of dissemination 
bj' this procedure. The value of radiograph}’ as a diagnostic aid is also alluded to, 
and attention is called to the difficulty of interpretation of radiographic plates. 
Jlodem methods of radiographic technique, such as inflation of the ventricles of 
the brain in the localization of cerebral tumours, are appreciated. 

A brief reference is made to the blood changes in cancer. These are marked, 
but up to the present the author does not think that there are any changes which 
are specific. CJiemical changes, on the contrary, appear to be more constant ; glucose 
is often found in excess, and a diminution in the total albumins is observed. These, 
however, though interesting from the biological side in cancer, do not carry ■with 
them any diagnostic points of practical interest. 

An important matter is discussed under the lieading ‘latent period’. This has 
reference to the aetion of radiations generally, and is of great value in practical work. 
The length of this period depends upon the nature of the ray, the dose employed, 
and the organism irradiated, and also on certain biological factors, among which 
the cell actisn'ty holds a notable place. 

A careful consideration is given to the technique of radium therapy ; this is 
described fully in regard to radium salts and emanation, while the actual measure- 
ment of the rays is dealt ■»Wth in a scientific way. The method of application is 
also handled from the essentially practical point of r’iew. 

The remaining chapters of the book are devoted to a regional consideration 
of the various forms of malignant disease ; these sections are abundantly illustrated 
by half-tone blocks showing cases before and after treatment. A number of striking 
cases are shown, which go to prove that radium in the hands of an expert is capable 
of causing the disappearance of a number of obr’iously malignant tumours. 

The book details a careful and scientific survey of the radium therapy of malig- 
nant tumours. It is the work of a most thorough and careful investigator, who 
from the beginning to the end shows a mastery of the subject combined ■with a 
moderation of view wlrich is commendable. It is obsiously considered from the 
standpoint of a scientist who is at the same time a physician famih'ar ■svith the clinical 
aspects of the disease ■n-ith which he has to deal. Readers ■will find ^thin the pages 
of this Work much that is useful, and as a whole it can be relied upon to give precise 
information on a large number of difficult points in practice. The author in her 
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preface states tliat the object of the book is to answer the numerous questions askiin- 
for a definition of the indications for radium tlierapy and a description of the tecin 
nique. She lias succeeded admirably in giving just the information required by 
those not con^’e^sant with the matter, and she is to be congratulated on the exce'lent 
manner in which she has completed her task. 


The Royal College of Surgeons of Edinburgh : Historical Notes from 1505 to 1905 . 
By Ci.AiiENnoN' Ilvnr. CnESwnni., F.S.A. (Scot.), late OfTicer and Sub-Librarian of the 
College. 8vo. Pp. ai.o -t- xv, illustrated. Privately printed for the College by Oliver & 
Boyd, Edinburgh, Twecddalc Court ; London, .13, Paternoster Row. 10s, net. 
jMr, C. II. Chesweli. was Officer and Sub-Librarian of the Royal College of Surgeons 
of Edinburgh from 1800 until 1018. He died on active sendee, leaving the materials 
from which the present volume is compiled. The President’s Council, in whose 
hands the manuscript was left, have done well in causing it to be edited and published, 
tliough the names of those responsible for seeing it through the press are only 
indicated by initials. The volume is wisely entitled Historical Notes rather than a 
history of the College. It provides the QiicUcn from which a future historian will 
draw much of his material, elaborating what. is here set down, collating it udth wliat 
is known of the sister Colleges, and amplifjdng it with a variety of interesting details. 

The develojuncnt of the Edinburgh and English Colleges of Surgeons has pro- 
ceeded along somewhat sinrilar lines. The first notice of the Edinburgh College is 
in 1504, when it apjrcars as a guild rvith an altar dedicated to St. Bride 
of St. Giles. The patron saint of the craft was St. Mungo, and Master Dared 
was the Chaplain. The future historian will have to work out the historj 

from 1210 to 1505. The religious guild was already a trade guild, and, like the otner 
trade guilds in Edinburgh, was dominated by the Town Council, in whose 
the surgeons liad no vote. Being barber surgeons, they were tradesmen, *‘"0 " 
tradesmen they had a monopoly for the making and selling of aqua rntae. 
is some evidence of a few of the members of the guild acting solely as surg . 

The future historian will have to differentiate these men and discover tfte exacr 

position they held. It is probable that they were like the sworn " 

town surgeons of tlic free cities in Germany. In process of time that is . ) , 
about 1657 — the trades of barber and surgeon gradually drifted apart mi - 

formal separation- such as happened in England in 1745. The barbers ‘ 

barbers, the surgeons allied themselves to the apothecaries and became = 
apothecaries. The compound title was dropped and the surgeon i.ppnrnc 

surgeons. The Incorporation of Surgeons was called a College m 1686 an 
The Royal College of Surgeons of the City of Edinburgh in I'i'fS- Tlie 

The book is ivell printed and the eight illustrations are well repro j. 

Latin on pages 163 and 194 is such as would “break old Priscian s i 
should be made congruous in the next edition. 


Traumatic Injuries of the Carpus, including Colles’s Fracture, of 

S.B., M.D., F.A.C.S,, Assistant Professor of Clinical Surgery, Rush 
the University of Cliicago, etc. Imperial 8vo. Pp. 19~ + ^'’b ’ 

London : D. Appleton & Co. 21s. net. t ff by 

This is an admirable book. The English reader is liable at first to ® P*' °vliicii 
the transatlantic phraseology and the use of the new ''■hatonucal nomenc 
in the case of the WTist-joint differs very greatly from the old. ...pyA thorough 
these little difficulties have been mastered, we find that there is Here y 
and extensive monograph on -wrist injuries of all sorts. _ Perhaps the 

The first chapters are given up to Colies’s fracture and its , fractures 

most important statement found here is: “Practically all ot , couplctl 

ivhich lead to permanent disability have resulted from improper 
with one other important factor which seems to be a , A reduction 

titioners— prolonged splinting." An excellent description ° ^ replacements, 

is given, and a verj^ careful consideration of the ° P f^jris yerj' difficult 

The section on operative procedures is not so good. The details ot tins y 
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exposure are omitted, and no mention is made of whether a wedge should be removed 
or a curved osteotomy carried out. Two statements which may be doubted are that 
in separation of the epijdiysis the bone gives way througli the cartilage (it is generally 
considered to give way on the diajihysial side of the cartilage), and that in a 
chauffeur's fracture the fragments are almost never comminuted (the general 
experience woidd seem to be that comminution is more frequent in a severe chauffeur's 
fracture than in a true CoIIes's fracture). 

The second ])art of the book deals with injuries of the carpal bones in verj’ great 
detail. .A. nomenclature is devised which is comjilicated, but at the same time, when 
once mastered, does give a true description of the anatomical lesion present. Thus 
a fracture of the navicular m'th dorsal dislocation of the second row of the caqjus 
together with the distal half of the navicular and the triangular is named a ‘trans- 
navicular-perihmar dorsal dislocation of the wrist'. The mechanism of production 
of all the carjjal injuries is considered in detail, and there are ample illustrations by 
X-ray photographs and diagrams which •will assist in unravelling the complexity 
of many of these injuries. The pathological changes occurring in damaged carpal 
bones are also described, as well as the methods of a])proach for operative procedures 
when removal of some of the bones is nccessarj'. 

One point which might recei^•e further attention is the prognosis of these carpal 
injuries, particularly after the removal of individual bones or portions of bones. The 
statement is made that the -wTiter has removed 20 hmates, G combinations of lunate 
and na\'icular, and 11 navietdars after fracture, and all ■anth satisfactorj' functional 
return. A little more detail as to the time taken to get this restoration of function 
and the actual range of mobility remaining in the -wrist would be of great assistance 
to those who meet irith comparatively few cases of carpal injurj- and desire guidance 
as to the ad'\isability of operative procedures on indi%"idual cases. 


The Treatment of Fractures and Dislocations in General Practice. By C. 3Iax 
Page, D.S.O.. .AI.S., Senior Surgeon to Out-patients, St. Thomas's Hospital, etc. : and 
W. Rowxev BniSTOw, ."ibB., B.S., F.R.C.S., Surgeon to the Orthopocdic Department, 
St. Thomas's Hospital. Second edition. Demy 8vo. Pp. 279 -|- xiii, illustrated. 1925. 
London : Humphrey Milford. 12s. Od. net. 

The authors have certainly enhanced the utility of the new edition by including some 
common dislocations, but this has perhaps made more obvious a want of balance 
in the book to which we referred in our former review. Fractures of the skull and 
mandible can scarcely be of less importance to general practitioners than those of 
the arm ; yet the space accorded to the former is little more than that devoted to 
fractures round the -s^-rist, and the treatment of intracranial ha;morrhage is unworthy 
of a manual for first aid. 

We do not consider that the chapter on operative treatment is up to date : it 
is not our experience that ‘‘the plate is liable to loosen after t-wo or three months'’ 
unless it has been infected at the operation ; and the figure showing the screws pulling 
out and the plate loose depicts a condition which must surely be of extreme rarity 
in any clinic -(vhere reasonable cleanh'ness is observed. 

The figure of a fractured humerus treated with the elbo'w extended in a Thomas 
should be replaced, for even though it is borrowed from a high orthopaedic authority 
it lays stress on a position wiiich should only be permitted -ivhen good alinement can 
be obtained in that position only. 

We ■would like to see greater stress laid on the value of immediate X rays in two 
planK after reduction of fractures ; this particularly applies to Pott's fracture, but 
nothing is said in this connection. Surely IMr. Page does not confine his operations 
for Pott's fracture to those in which Ancious union has occurred ; if so it is not 
surprising tliat he has not a high regard for operative treatment. Tliis is personal 
and unimportant in comparison Aidth tlie author's failure to seize a grand opportunity 
of impressing on the practitioner tliat the best Avay to treat mal-union is to prevent it. 

There is much that is sound and useful in this book, and we have often referred 
to it for guidanee ; it could be improved if the authors w’ould AA-rite more fully on 
common conditions of Avhich they haA'e experience rather than include many rare 
injuries AA'hich they do not happen to haA'e come across. 
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Die Chlrui’ffle : A System of Surgery. Edited Ijy Professor KinsciiNEn (Kiinigsbcrg), 
and Professor O. ls\)ui)iMANN (Uerliii).l To ])e completed in six volumes. Imperial 8vo! 

Pcrlin : Urban <1- Seliwaracnberg. Ease. 0, Vol. IV, pp. 358, with 107 illustra- 
tions in the text and 2.3 coloured plates, IVI. 21 ; Fuse. 7, Vol I, pp. 277, with 288 
illustrations in the text and 7 coloured plates. M. 17. 

Fascicui.us fi deals with the surgery of the mouth aud that of the larjmx and trachea. 
The former jttirt is by Professor Briining (Berlin). It gives a verj' complete account 
of the diseases of this region, including rare affections, c.g., trichinosis and leprosy, 
as ivell as the common condition of malignant disease. TJic older classical operations 
for the latter .arc well described and illustrated, but the details of lympliatie extiqw- 
tion arc very meagre, and block-dissection is not mentioned. Also the prognosis 
after opcr.'itions for epithelioma of the tongue is not discussed, and various operations 
of removal of the Iloor of the mouth with a part of the lower jaw are described 
without any warning that .such operations .seldom jirolong life sulTiciently to niahe 
them worth while. 'J'Jie chapters dealing %vilb the salivary^ glands are verj' good 
and clear, the diagrams showing the deej) relations of the parotid being very 
useful. 

The section on the larynx and trachc.a is by Professor Soerensen (Berlin). It is 
generously illustr.alcd both in bl.'ick .and wlu'tc anti in colour. The fine series of coloured 
drawings showing extir|)ation of the Larynx arc very realistic, but from an artistic 
point of view arc decidedly crude. A useful and dct.ailed account of the methods 
of local amesthesia as applied to neck operations is given. 

The first jtart of Fasciculus 7 is by Dr. Gobrb.andt, and consists in an e.xccllcnt 
description of the art of surgical sewing, w'ith a great number of clear diagrams giving 
knots and stitches of every kind, and sirecial methods of joining or mending blood- 
vessels or viscera. There follow two sections on jiyogenic and specific infections, O) 
Dr. Buzello and by Professor Eden with Dr. Drevermann respectively. The cliapter 
on pyogenic infection is well arranged, and illustrated with tyTO’cal bactenologica 
and clinical figures, including coloured figures of c.ascs of gas gangrene. 


Cancer of the Rectum. By Ath Ernest Miles, F.K.C.S., Senior Surgeon to the fancer 
Hospital, etc. Demy 8vo. Pp. 72 -f- viii, illustrated. 1920. London : Harr 
Sons Ltd. 7s. Od. net. 

This little volume contains the Lettsomian Lectures delivered before Bie 
Society of London in 1923. The text of the lectures has not been altered, 
any additions been made to it. The views of Mr. Miles upon cancer oI _ ® 
are now well known. They are based upon two fundamental conceptions : ( ‘.j 

a knowledge of the pathological state and tendencies of a malignant grow * ® 
be known, and these include a clear understanding of the anatomy ot the v ' ‘ 

. system of the parts involved ; (2) That the widest possible operation, base p ^ 
that knowledge, should be performed on all cases unless the t care 

outweigh this necessity. These two conceptions are studied with the u m^^ 
and an experience unsurpassed in this country is brought to well 

elucidation. The operation practised by Mr. Miles is fully describe 
illustrated. , . pjjj 

We do not need to examine in detail the wealth of materia,! jnted, 

small volume. It is the best exposition of the subject w'ith which v,At,■„.^tion 

If observation and a logic.al deduction from the facts gleaned by careliii i 
are to decide the question of the operation to be practised in this reticence 

methods of Mr. Miles must receive our favourable verdict. Unhi^piiy wlicn 

of cancer of the rectum in many cases, the very late stage of the stand 

the patient is first examined, and the cachexia tvhich has had time o c^ ^^>11 
often in the way of our ideals. But Mr. Miles’s work is steadily he pi consider 

better realization of the possibilities of surgery even in advanced bases. careful 

that Mr. IMiles has done much for the credit of British surgerjq not h” J :..i,jcli in his 
and long-continued observations, but by the perfecting of an opera i 
hands is a model of design and exquisite accomplishment. 
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The Diagnosis, Treatment, and End-results of Tuberculous Disease of the Hip- 
joint. By George Perkixs, M.CIi. Oxon., F.R.C.S., Assistant Surgeon to tlie Royal 
National 6rthopa;dic Hospital, etc. Demy Svo. Pp. IIS + x, with 32 illustrations. 
1920. London : Humphrey Jlilford. Os. net. 

Tms small book is the first monograph for which the • Robert Jones' prize and medal 
has been given. It represents a elear aceoiint of certain phases of hip disease and 
certain methods of treatment, but is too brief to be of great value. The author 
strongly advocates the advantages of a special form of fixation frame ; he lays great 
stress on traction in the treatment of the disease : and he considers that active 
operative methods may have some place both in the treatment of tuberculous 
abcesses and of early stages in the diseased joint. The most valuable part of tbe 
book is a description of the late results of treatment in fifty cases which have been 
followed up for some years. The X-ray illustratioas are very clear and add great 
value to the text. 


Contribution a I'Btude des Paraplegies Pottiques. By Jlnie. le Docteur Sorrel- 
Dejerixe, ancien Interne des Hopitaux de Paris. Royal Svo. Pp. 402, ^\ith 97 illus- 
trations, 1926. Paris: Masson et Cie. Fr. 40. 

The author of this volume is Madame Sorrel-Dejerine, wife of Dr. E. Sorrel, Director 
of the Hopital JIaritime de Berck, and daughter of the late Professor Dejerine : 
there is an introductory preface by Dr. Andre-Thomas. The expectations aroused 
by work with such an ancestry are amply fulfilled. The first 230 pages are 
devoted to a study of -W cases of Pott's disease tvith paraplegia, and the clinical 
details of these cases are fully described in the second part of the book. There are, 
in addition, eight pages of references, giving a full and very useful bibliographj’. 

An interesting historical sur\-ey of the subject is followed by chapters discuss- 
ing the mechanism of compression and the morbid anatomy both of the spinal column 
and of the cord. The study of the changes found in the cerebrospinal fluid is of 
special interest. Eighteen cases were examined by the lipiodol method of Sicard, 
and as a result of tliis the i\Titer claims to be able to ^stinguish between cases 
in which the compression is due to abscess and those in wliicli it is due to pachy- 
meningitis. In some of the cured cases the lipiodol was still held up after a long 
inter\'al, and tliis she attributes, not to adhesions as one would expect, but to the 
actual deformity of the spinal canal, since a similar blockage is found in some cases 
of severe deformity in which no cord symptoms have ever occurred. 

With regard to treatment, Madame Sorrel-Dejerine insists that complete fixation 
in a recumbent position is essential, and unliesitatingly condemns the ‘ambulatorj'’ 
treatment with spinal jackets. Operative treatment is also condemned as unneces- 
sary- and ineffective, and indeed her experience in these 44 cases is so good as amply 
to justify the attitude wliich she adopts in this respect. 

Among 35 of the cases treated at Berck and followed to a termination, 24 were 
completely cured in from eighteen months to two years, whilst in 8 the symptoms 
remained stationary-, and 3 patients died. It is somewhat surprising to note that 
the yvriter finds no difference in prognosis between adults and children, and beliey-es 
that age is not a factor of importance, a conclusion yyhicli is not in accordance with 
the usual experience in England. 


Gynecologic Urology. By Lynx Lyle Fet-kersox. .A.B., M.D., F.A.C.S., .Assistant 
Professor of Gynaecology-, Xeyv A'ork Post-Graduate Medical Sclioo], etc. Royal 8y-o. 
Pp. 247 -f xiy-, yrith 166 illustrations, including 86 original and 14 colour plates. 1925. 
London : tVilliam Heinemann (Aledical Books) Ltd. 27s. 6d. net. 

The author states, in liis preface, that this book is dey-oted to the teelmique of 
endoscopy and cystoscopy in the female, and the diagnosis and treatment of the 
conunoner diseases of the urological tract. The technique for the most usual opera- 
tions on the kidney-s. ureters, bladder, and urethra is given. Wliile many works on 
male genito-urinary- diseases have been yvritten, there is no small y-olume that presents 
they^sentials of gynecologic urologj- in a form that should enable students to quiekly- 
acquire a yy-orking knoyvledge of the subject,” 



198 THE BRITISH JOURNAL OF SURGERY 


■^Ve cannot express an 3 - great enthusiasm for tiiis book. To beam iritli tlie 
preface, we think it is open to argument whether it is desirable that students should 
gidck/i/ acquire a working knowledge of such a subject ; however, for the sake of 
those students who like their knowledge in tabloid form, we may saj' that there is 
a great deal of information contained in this book of 227 pages, about one-third of 
which are taken up bj' the illustrations. 

Unfortunately the information has not, we think, been thoroughly digested, 
and there are many inaccuracies. To give some examples : it is stated that with 
polycystic kidnej^ the urine is negative unless hajmatm-la is present ; from our own 
experience we should have stated that the urine is invariably of low specific (rravitv 
and contains a trace of albumin. Again, in a very short sketch of the embrj'ology 
of the kidnej’^ and ureter, the author states that the ureter develops from the so-called 
pronephros, the kidnej' from the mesonephros. 

IVhen reading American books, the average English surgeon expects some 
curious spelling, but the author’s spelling of ‘stranguary’ is surely very unusual ; 
some maj^ mereifullj' be imputed to the printer, such as the ‘ vestibulum pundendi' 
and ‘longitudinal folbs’, also a ‘stereopticon roentenogram’. 

The illustrations which have been borrowed from Kellj' and Judd are beauti- 
fully reproduced, but the original ones are poor and difficult to decipher. 

We consider that the idea of writing a book on urologj' wliieh will appeal particu- 
larlj’’ to the gjmmcologist is quite a sound one, but we suggest that the author wrote 
it hurriedlj' ; how else can one explain his lajdng himself open to the mocking remarks 
of the flippant Avhen he states that for the sterilization of catheters ‘ a sterile nurse ’ 
should be provided ? 


Therapeutique chlrurglcale. Bj’ P. Lecene (Paris) and E. Lebiche (Strasbourg). 

Vol. Ill (Abdomen et Organes genito-urinaires). Vols. I and II in the press. Royal 

8vo. Pp. C40. 1920. Paris : iMasson et Cie. Unbound, Fr. 50 ; bound, Fr. 00. 

“We believe,” say the authors, “that there exist certain therapeutic principles, 
that is to say, rules of practice based on experience, wliich have a general application 
in a group of individual cases of which it is of value to set out the significance and 
the importance.” 

Surgerj'' is composed of three essential parts : (1) The indications for surgical 
treatment ; (2) The realization of these indications ; and (3) The results of the 
surgical act. 

In this book the authors touch but lightty on surgical technique, but paj"^ much 
attention to the indications for surgery from the standpoint of both the plwsician 
and surgeon, and make a critical study of the results, both the immediate and the 
end-results. In other Avords, the object of the book is to discuss and ascertain the 
true curative value of surgical intervention. This, though very laudable, is an 
ambitious objective, and in our opinion it has been carried out AWth a considerable 
measure of success, which should be improved on in later editions. It appears to 
be the honest opinion of Uvo surgeons of great abilitj' nnd tried experience, and we 
compliment them on their endeavour. 


A Descriptive Atlas of Visceral Radiograms. By A. P. BER'nviSTU^ 51.B., Ch.B., 
F.R.C.S. Ed. ; and E. W. H. Shenton, M.R.C.S., L.R.C.P., late Senior Surgical Radio- 
grapher, Guy’s Hospital. 4to. Pp. 250 -f xx, Avith 330 illustrations. 1920. LonUon . 
Henrj’ Kimpton. 21s. net. 

Tins Avlume should proA^e useful to the busj' general practitioner Avho irants to 
bring his knoAA'ledge up to date in the subjects dealt AAuth. We think 
the detailed explanatory^ notes are not full enough, and cannot compare AVith ^ 
book such as that by^ Knox. The radiographs are excellently' reproduced an < 
a credit to the publishers. It might perhaps have been better to than ' ^‘'1 
contributor of the radiographs in the preface only, and not to haA'e place 
name of the radiographer under each indiAudual radiograph. 
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Thoracic Surffery. The Surgical Treatment of Thoracic Diseases. By 

Lilientiiai- M.D.. F.A.C.S.. Consulting Surgeon to Mount Sinai and Bellevue Hospitals ; 
I’rofessor of Clinical Surgerj-, Cornell University .Medical College, etc. Two volumes. 
Roval Svo. in2.>. Pp. 1294 (with 904 illustrations, 13 in colours). Philadelphia and 
London : IV. B. Saunders Co. 90s. net per set. 

This is a publication of first imiiortance, and may be described as the greatest 
existing work on thoracic surgerj' in the English language. Its only rival is Sauer- 
bruch's monumental work Cliiriirgic der Brustorganc, the second volume of which 
was issued last year. Lilienthal's book does not quite equal this work in size, 
minuteness of detail, or in illustrations, but it has the great advantage for the 
English-speaking people that it is easily understood. 

The subject presented is treated in a verj' comprehensive manner, starting with 
the physiologA' and anatomy of the chest and its viscera, and then passing on to a 
study of diseases and injuries of special parts. The book is well printed in good 
tA-pe ; the illustrations are good and easily understood, and we can confidently 
recommend the work to anyone interested in thoracic surgen,-. 


Allgemelne und spezlelle Chirurgie des Kopfes, elnschliesslich Operationslehre. 

By EDU.A.BD BoncHEns, Professor of Stirgciy, University of Tubingen. Royal Svo. 

Pp. 3S2. with 320 illustrations. 1920. Berlin : .Tnlius .Springer. 54 Reichsmarks. 

The plan of this book is to give an accoimt of the surgerj- of the head — not only 
of tile brain, but of all the structures entering into the formation of the head. It 
is therefore a text-book of the general and special surgerj- of the most important 
affections of the head, considered on an anatomical rather than a pathological 
classification. 

The book is divided into two parts. The first part, consists of six chapters, deal- 
ing i\ith : (1) Congenital defects : (2) Injuries ; (3) Inflammations ; (4) Tumours ; 
(3) Diseases of the temporomaxillaiy joint ; (6) Diseases of the facial ner\'es. The 
second part is divided into four chapters as follows : (1) General anoesthesia ; (2) 
Ix)cal analgesia ; (3) Asepsis ; (4) Typical operations. The letterpress is verj- good, 
Mith clear accounts of the ^•arious clinical conditions, and the whole is profusely 
illustrated 'm'tli excellent pictures, many of which are coloured. 

It does not appear to us that the volume will be of great use to English 
practitioners, because, however good otherwise, it is an unecononucal proposition 
to need a separate book for each region of the body. 


Collected Papers of the Mayo Clinic and the Mayo Foundation. Edited bj' Mrs. 

M. H. JlELLiSH. Vol. XVI, 1924. Royal Svo. Pp. 1331 -j- xix, illustrated. 1925. 

London and Philadelphia : IV. B. Saunders Co. GOs. net. 

Re.alizixg that this would be at least his tenth endeavour to preach briefly on 
surgery with the Mayo Papers as his text, the reviewer could not fail to notice 
marked changes wliich have been brought about in these volumes. There are still 
weighty clinical papers wliich every surgeon must digest, such as that in this volume 
by Jean Yerbrugge on gastrojejunocolic flstulie ; but they now are in a large minority, 
and it is no disparagement to their importance to rate them less highly than those 
on general scientific subjects such as that by Dr. C. Mayo on calcium, or those on 
experimental physiology by IMann and others on the functions of the liver and ixall- 
bladder ; these latter contain much which everj' surgeon responsible for the teaching 
of an advanced class must be able to put before them in a digested form. It appears, 
therefore, that whereas the earlier volumes were to the young surgeon a text-book 
which he must almost know from cover to cover, the Mayo Papers have rather come 
to take the role of a book of reference in which one can scarcely fail to find something 
instructive on almost any subject allied to surgery : a book to which, when in doubt 
as to the relative value of two different abdominal operations or some pathological 
problem, no teacher can apply without some ray of most valuable information. 
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the 23atient a chance of life or restoration, it is neeessary to establish a free 
eominunication between the bladder and the exterior. 

“ The natural , jiassage through the urethra is not available, as the channel 
has long been eithei’ rendered impermeable or altogether destro 3 ^ed. The 
sound and catheter are therefore useless ; while the contracted condition of 
the bladder forbids the operation of puncture behind the prostate. 

“ The surgieal means adopted in these miserable cases should have a 
twofold object in view — an immediate and a more distant result. The one 
object is the prompt establishment of a free communication with the bladder 
behind tire obstruction. The second and more remote is the restoration of 
the urethra to its normal condition, so far as this ma}'' be possible. For manj' 
j’-cars I ha^'e adojjted an operation which is at once more easy, simple and 
successful than those which are in general use at the i^resent time. However 
complicated mav be the derangement of the perineum, and however extensive 
tlie obstruction of the urethra, one portion of the canal behind the strieturc 
is alwa^'s Jiealtlu', often dilated, and is accessible to the knife of the surgeon. 
I mean that portion of tlic urethra which emerges from the apex of the 
prostate — a part which is never the subject of stricture, and whose exact 
anatomical position nia}' be brought under the recognition of the finger of 
the operator. 

“ Thus, when we cannot introduce a catheter bj' the ordinary method, 
and even when we cannot tajo the bladder through the rectum, it still remains 
to us to taj) the urethra as it emerges from the prostate, and thus to effect 
the desired communication. The onh'^ instruments required are a bjOBfl 
double-edged knife, rvith a very sharp point ; a large silver probe-pomted 
director with a handle ; and a canula, or a female catheter modified so that 
it can be retained in the bladder. , 

“ The joatient is to be placed in the usual i^osition for lithotony ; an 
it is of the utmost importance that the body and pelvis should be straigit, 
so that the median line may be accurately preser^md. The left foiefingcr o 
the operator is then introduced into the rectum, the bearings of the prosta c 
are carefulh' examined and ascertained and the tip of the forefinger is o ge 
at the ajjex of the gland. The knife is then plunged steadil.v but boh ) mo 
the median line of the perineum, and carried on in a direction touaic s^ ic 
tip of the left forefinger, which lies in the rectum. At the same time } ao 
upward and downward movement, the vertical incision maj*^ be came m i 
median line to an}" extent that is considered desirable. The lower ex rcmi 
of the wound should come to within about lialf an inch of the anus. m 
the operator has fully assured himself as to the relative positions o 
finger, the apex of the prostate, and the point of his knife, the la ei s 
be advanced -with a motion somewhat obliquety either to the iig J ° 
left and it can hardly fail to jDierce the urethra. If, in' this step o le op 
tion, the anterior extremity of the prostate should be somewhat mcis , 
is a matter of no consequence. . . . . ■ j,; 

“ The knife is now withdrawn and the left forefinger is sti re ai^ 
the rectum. The probe-pointed director is carried through the 
guided by the left forefinger, enters the urethra and is passed into 
The finger is now w'ithdrawn from the rectum ; the left ban gr 
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director, and along the groove of this instrument the eanula is slid until it 
enters the bladder. 

“ The operation is no^Y complete, and it only remains to secure the 
eanula in its jjlaee -with four pieces of tape. ^\•hicI^ arc fastened to a girth 
round the loins. There nail probably be no eseape of urine until the stilcttc 
is removed from the catheter.’’ 

The operation used to be pciTormcd with great success by Mr. Cock, wl»o 
was a consummate anatomist with many years training as a teacher in the 
dissecting room at Guy’s Hospital. It proved less satisfactory when it was 
undertaken by other surgeons. It gradually fell into com])lcte disuse, being 
replaced bv less dangerous methods. It served its purpose, however, for it 
displaced the practice of tunnelling the prostate — a terrible operation nndcr- 
taken in cold blood and without an.xsthcsia. The surgeon took “ a small bnt 
strong catheter, one that will not easily bend ; and firm of ]uir]iosc with 
unflinching hand, and fearless — I had almost said remorseless — heart, he 
carried it through all intervening tissues and obstacles into the bladder. It 
is as it wei'e puncturing the bladder with a blunt instrument — tunnelling 
through the perineum under cover of the urethra. It is neither scientific in 
its conception, surgical in its jjerfoi-mancc nor anatomical in its details.” Yet 
it lingered ou, certainl)’^ until after the year ISSO, for as a dresser it was my 
duty to support the unhapiiy patient as he sat shi\'cring at the edge of a 
bed whilst the surgeon ‘cured’ the stricture. It is no wonder therefore 
that patients did not apply for relief until the results of the stricture 
had become unbearable and the perineum a mass of scar tissue or riddled 
with sinuses. It is largely due to the Guy’s teaching that milder methods 
came into use by gradual dilatation and the employment of less rigid 
catheters. 

‘ Old Cock ’ or ‘ Teddy Cock ’, as he was called affectionatel)' by many 
generations of Gina’s students, was one of the best belo^-ed of their surgeons. 
In appearance he was a man rather below the average height, but always with 
a slight stoop which made him seem prematurely old. His grand head and 
face and pleasant expression, however, atoned at once for a somewhat 
diminutive frame. His delicate pink complexion ; his blue eyes protected 
by gold-rimmed spectacles ; his firm, well-chiselled, aquiline nose ; and a most 
attractive smile, created an impression not easily forgotten. His white hair 
remained thick to extreme old age, and curling up at the end gave him some- 
what of a gallant air, whilst his short beard being confined to lips and chin, 
left the dimples of his rounded cheeks exposed in laughter. A few words 
with liim and you found that you were in the presence of a man of high 
culture possessed of an infinite sense of humour. 

In dress he was peculiar and quite indifferent to all conventional ideas 
of professional attire. In summer he usualh* wore a large she 2 Dherd’s plaid 
for trousers, a buff waistcoat with onyx buttons, and a silk-lined jacket, with 
a blue-spot necktie and low-crowned soft wide-awake hat. In winter the 
white hat was changed for a black one of the same shape and the silk 11}’- 
jacket was replaced by a pilot coat. A massive gold chain, a silver snuffbox, 
and an ivory-handled cane completed the picture. His peculiar attire was 
probably that which experience had taught him was most comfortable to 
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wear Avlien on horseback, for Cock began to practise when consultants as well 
as general practitioners rode to see their patients. 

Born in 1805, he died in 1892. He ^Yas a nephew, b)'^ the marriage of 
his aunt, to Sir Astlej’’ Cooper, and Avas apprenticed to his uncle at the age 
of 16. Uncle and nephcAv Avcre akin in their love of fun and practical joking, 
so that the master and the apprentice Avere Avell-assorted. The master loved 
Cock and the apprentice became a hero-Avorshipper. In 1825, Avhilst Cock 
Avas still bound b}^ his articles. Sir Astle}'- Cooper resigned his lectureship on 
surgery at the United Borough Hospitals of St. Thomas’s and Guy’s, in 
faAmur of his nephcAV Bransby Cooper. The nomination Avas not accepted. 
Mr. Soutli AA’as appointed, and feelings ran so high that Guy’s Hospital decided 
to establish a school separate from that of St. Thomas’s. Bransby Cooper 
Avas appointed Lecturer on Anatomj' and Mr. Cock Avas chosen Demonstrator 
of Anatomy, although he Avas not jmt qualified and Avas only tAventy years 
of age. He AA'as admitted a IMember of the Koyal College of Surgeons in 1828 
and Avas selected as one of the first tAvent 5 ’^-seven FelloAvs of the College Avhen 
that order Avas established in 1843. He Avorked assiduously in the dissecting 
rooms as Demonstrator until 1838, AA'hen he Avas elected Assistant Surgeon 
and in 1849 full Surgeon to the hospital. He remained a bachelor until 1870, 
Avhen he married Miss Nunn, Avith Avliom he lived most happily until her 
death in 1886. 


The greater part of his actiAm life Avas spent in St, Thomas’s Street 
Avithin a fcAV yards of Guy’s Hospital, and of his doings here innumerable 
stories Avere told, some true, some ben trovato, but all indicatiA'e of the soci- 


ability and genuine bencAmlence AA’hich made him beloved alike by students 
and patients. At the back of his liouse Avas a ‘garden’ of about tAvent)' feet 
square. It had a feAV inches of shabb}'’ grass Avith a fountain in the middle, 
the home of one eel ; a fig tree, a shrub AA'hieh in allusion to the speciality 
practised b}'^ Mr. Cock the students called ‘ the copaiba ’ ; and a garden seat. 
An old gardener came as an out-patient to the hospital Avhose face Avas so 
destro5'’ed by a rodent ulcer that no one Avould emplo}'^ him. Jlr. Cock 
provided him Avith a ncAv nose kept in place b}'- a pair of spectacles, and 
engaged him to look after his ‘garden’. The man entered into the spirit of 
the thing, AiLetted his scythe, moAimd the grass, made paths and borders on 
a microscopic scale, planted floAvers in full blossom, and received his Avages 
in due season. Master and man Avere alike happ}'^ so long as the illusion 


lasted. 

Mr. Cock, like Charles Lamb, liad a most engaging stutter Avhich en 
piquancy to the stories told by him or inAmnted of him, just as Spoonerisms 
haAm been inAmnted in these later years. It is said, probably Avithou a 
shadoAv of truth, that the constable on night duty once found him sit mg 
Avith his back to the AAmll facing his OAAm house. The constable, Avho i 'c a 
members of the force stationed near the hospital was on friendly teims am i 
him, said, “What are you doing there. Sir” ? To AAdiich Mr. Cock lepiec, 
“ Waiting for Mr. C-C-C-Cock’s house to come round.” 

Once ' Avhen he AA'as engaged at out-patients he told his ^ ° , 

stupid and careless people had their pockets picked. When he ha seen 
last out-patient he felt for his snuffbox and found that it had A'anis le 
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went away saying what he thouglit in the highly-sjjiced vernacular of the 
period, and found a patient waiting to see him when he got home. Cock 
examined him, prescribed, and instead of a fee the man presented him with 
the missing snuffbox, saying tliat he had called to return it. “ But, how on 
earth did you do it ? ” said Cock. “ Oh, it’s very easy when you know ’ow ” 
replied the man, who then proceeded to admire the pictures on the wall, 
the beauties of which were explained to him. He then said ‘Good-bye’, and 
as he was being shown out he handed back the snuffbox which he had taken 
for the second time. 

There are two jiortraits of ]\Ir. Cock. The one here reproduced, to which 
my attention was called by ^Ir. John Everidge, O.B.E., F.R.C.S. Eng., 
shows liim as a young man. The other, painted much later in life, hangs 
at the top of the Grand Staircase at Guy’s. 
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ATROPHIC DISEASE OF THE SHOULDER-JOINT. 

By J. P. ROSS, London*. 


INTRODUCTION. 

Atkophv of the Jiumerus progressing to complete disappearance of the 
upper end of the bone is of sufficient rarit}’- and interest to rvarrant thoroiiffh 
investigation. The Jluseum of the Ro}^! College of Surgeons contains a 
good specimen of atrophy of the head of the humerus, but the shaft appears 
unaffected {Fig. 120). This specimen vas presented by M. Charcot, rvho 
described it in his Fecona sur les Hlaladies du Systemc neiveux. He used it 

to illustrate the rapiditj'^ rvith which bone de- 
struction may take place in locomotor ataxia ; 
for he had been able to note the time of onset 
of the arthropathy, and at the end of three 
months the head had been destroyed. 

Charcot in his original description^ of the 
peculiar arthropathy which occurred only in 
association with disease of the nerr*ous system 
dealt merel}’* with the clinical aspects. He gave 
a vivid account of several cases and showed 
that, in his experience, the joint lesions of 
tabes dorsalis first appeared at a definite period 
in the historj'^ of the disease, when motor inco- 
ordination was added to lightning pains. Thus, 
although they ma}’’ be an early manifestation 
of tabes, they are ne^'er the first evidence of 
involvement of the spinal cord. He made no 
attempt at this time to evolve theories with 
regard to the nerve cells or fibres inr'olved. 

In a later publication^ he gave further de- 
scriptions of these joint lesions, di'\*iding them 
up for pui’poses of classification into those with 
painful effusion occurring in Pott’s disease, in- 

Fig. 120.— Upper end of iiumerus .'m-y spjnal cord, myelitis, and hemiplegia 

presented by Cliarcot. \ V „ . i j, u j." 

{No. 1022.1, s.c.s. iMuscum.) due to cerebral softening; and tabetic ariniu 

pathy in Avhich at a definite period in tlic 

course of tabes sudden swelling of a whole limb appeared, wliich was 

later confined to one of its joints, the whole pr-ocess being painless anc 

afebrile. He added an account of the morbid anatom}’' of the first t3'pe, 

emphasizing the hypertemia and thickening of the synovial membrane of t ic 

joint and neighbouring tendon sheaths, and stating that arthritis of neuro 

trophic origin might be distinguished from rheumatoid arthritis by limitation 
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of the lesions to joints of parah’sed limbs, the sudden onset at a definite 
period of the disease, and the co-existence of other lesions of a like nature, 
such as trophic sores, muscle atrophy, and cystitis. 

The arguments brought forward in favour of the trophic origin of the 
joint lesions of tabes dorsalis were; (1) That there is no evidence of a trau- 
matic or rheumatic factor ; (2) Tliat the arthropathy appears at a constant 
and earlv stage of the disease of the nervous system ; (3) That the morbid 
anatomy and course of the disease are quite unlike those of any joint affection 
of an inflammatory nature ; and (J-) That atrophy of the anterior horn 
cells is to be found in cases showing arthropathy, this atrojjhy not being 
attributable to disuse of the muscles, since it differs from the changes in the 
anterior horns corresponding to an amputated limb. 

The grey matter of the spinal cord is frequently affected in tabes, usually 
the grey matter of the posterior horns. But if the anterior horns are involved, 
trophic disturbances in the limbs result. Another piece of corroborative 
evidence is that arthropathy has been noted in chronic anterior poliomyelitis. 

In the same lectures Charcot gave some consideration to the theories 
brought forward to explain neuropathic arthritis. His teaching may be sum- 
marized by saying that he considered the vasomotor theory insufficient to 
account for the lesions, his conclusion being that vasomotor palsy or spasm 
alone was not cajjable of producing trophic disturbances. The alternative 
theory, which postulated the existence of trophic nerves, he believed to be 
more acceptable, in spite of the lack of anatomical confirmation. 

The early incidence of trophic affection of joints in certain lesions of the 
central nervous system is now well recognized, and it is taught that cases of 
tabes may be met with in which joint disease is present before any other sign 
of nerve disorder can be detected.'-^ It is unusual, however, for the joint 
disease to reach an advanced stage of development before obvious signs of 
nervous disease may be found on clinical e.xamination ; and the present case 
is being placed on record because the joint under consideration had been 
abnormal for ten years and gi-ossly deformed for three years before signs of 
disease of the nervous system were discovered. 


DESCRIPTION OF CASE. 

E. H.. a married woman, age 45, was admitted to St. Bartholomew's 
Hospital under the care of the Surgical Professorial Unit in January, 1925, 
with the following history. 

Early in 1914 she fell downstairs and injured her right shoulder. She 
consulted a medical man. but the condition did not demand hospital 
treatment or even the wearing of a support. In 1917 she noticed swelling 
of the right upjocr arm and some loss of power, which recovered under electrical 

treatment in three weeks. Again, in 1921. she had to gi^•e up her work 

housework and washing — on account of a return of pain, swelling, and loss of 
power in the right arm. At that time she attended the hospital as an out- 
jjatient ; her shoulder was X-rayed (Fig. 121). and a diagnosis of Charcot’s 
disease of the shoulder-joint was made. Signs of disease of the nervous 
system were not detected, and after a short period of palliative treatment she 
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■svas able to resume Jier work and did not re-aiopear at the hospital until the 

time of the present ad- 
mission. 

In the interval be- 
tween 2921 and the end 
of 1924 the condition of 
the arm did not worry 
her. her grip improved, 
and she was able to 
wash and wTing clothes. 
Towards the end of 1921, 
howe^'e^, she was worried 
by weakness of the right 
arm, pain in the palm of 
the right hand, numbness 
of the right shoulder and 
njrper arm, and slight 
dragging of the left leg. 
Apart from the disability 
in the right arm she had 
not suffered from any ill- 
ness in the past. She had 
se^•en healthy children, 
and one miscarriage between the first two children. She had never suffered 
from an}’’ form of joint disease. 



Fig. 121. — SUiagrnm of right shoulder-joint. April, 1921. 



Figs. 122, 123. — Showing the deformity of the right shoulder and the narrowing of t 
palpebral fissure on the right side. 


Examination of tire patient revealed great deformity of the 'T^of 

There was a marked hollow' below the acromion, and t e iea_ 


arm. 
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the humerus could not be palpated {Figs. 122, 123). Active movement of 
the shoulder was practically absent, the patient being able to get about 30° 
of abduction and 15° of anteroposterior moA-ement ; the joint could be moved 
passively very freely in all directions, soft crepitus being detected. There Avas 
only half an inch of Avasting of the arm. The length of the arm A'aried Avithin 
a range of nearly tlu-ee inches according to the state of contraction of the 
deltoid muscle. The right hand Avas slightly ‘claAved’ and the interossei 
AA'ere Avasted : the skin Avas noticed to be coarse, but no trophic lesions Avere 
found. JIoA-ements of the right elboAv and AATist Avere full and strong, and 
signs of disease could not be detected in any other joint. A considerable 
degree of scoliosis Avas present. 

There Avere definite signs of inA'olA'ement of the spinal cord in the cei'A'ical 
region. They Avere paresis of the right cerA-ical SAunpathetic, definite hypal- 
gesia of the right side of the face, neck, and arm, and impairment of thermal 



Fig. 124. — Skiagram of right shoulder-joint. October, 1924. 


sense over the right shoulder and arm. Vibration sense AA-as lost in the right 
arm. There Avas slight liA-passthesia of the right face and right arm. but this 
Avas not nearly as marked as the loss of pain and temperature sense. The 
left leg shoAA-ed muscular Aveakness, there AA-as exaggeration of the left knee- 
and ankle-jerks, and the left plantar response Avas extensor. The patient 
shoAved no signs of SA-pliilis, and the Wassermann reaction in the blood AA-as 
negatu-e. 

Skiagrams of the joints shoAved that the head and neck and upper part 
of the shaft of the humerus had disappeared almost completeh'. The first 
skiagram (Fig. 121) Avas taken in 1921, and it is interesting to compare it AA-ith 
the skiagrams (Figs. 124, 125) taken in 1924. Apart from the fact that the 
upper end of the shaft of the humerus had become smoother and more rounded 
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off, there was verj'^ little X-ray evidence that the lesion in the shoulder-joint 
■was progressing, the other bones and boii}'’ abnormalities being almost un- 
changed in the interval. Besides the absorption of the head and part of the 
shaft of the humerus the changes in the scapula must also be carefully studied. 
Attention is drawn to the enlargement of the glenoid, which appears to he 
even shallower than normal, and to the new bone laid down at and below its 
inferior border, to Avhich reference will be made later. 


COMMENTARY. 

In attempting to arri\-e at a diagnosis of the condition the possibilities 
which had to be considered were : — 

1. That the humerus had been fractured at the time of the original 

accident, and that the subse- 
quent atrophy of the head 
and upper part of the shaft 
was due to interference with 
nutj-ition brought about by the 
fracture. 

2. That the condition was 
a manifestation of the atrophic 
type of arthritis deformans. 

3. That the condition was 
a neuropathic arthropathy. 

If the first or second possi- 
bility was to be aceepted as 
the correct solution of the 
problem, then the signs of ner- 
^mus disease which were dis- 
covered at the last exnmmation 
■would ha’im to be taken to 

indicate an early stage of some 
intercurrent ner^'ous disease 
having no relationship to the 
joint affection. 

1 . Trauma. — As far as the 

possibility of a fracture having been the original cause is concerired, it would 
appear that the patient’s own history of the injury is the best argumcn 
against its being the correct one. She stated that, although she fell real i ) 
and bruised her shoulder severely, yet she rvas not disabled for any appicci 
able length of time, being able to carrj’' out all her ivork without ^ P' 
days later ; and she never had to Avear a sling or au}' form of sphn a cr 
the accident. _ , 

It is interesting to note, hoAvever, that a history of an accident too 
to be entirel}'^ disregarded as a causal factor is sometimes obtained in 
undoubted neuropathic arthropathy. As an example of this , 

the case, recorded in Marsh and Gordon-Watson’s Diseases oj the oni ^ 
Spine, of “ a hawker who sustained an injury (probably ruptuie o 



Fig. 1^?5. — Skiagram of right shoulder-joint. 
October, 1924. 
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muscular fibres) to bis shoulder one jmar previously, followed a swelling 
which graduallj' subsided. Four months later a sudden painless effusion 
occurred in the same joint, and two months afterwards well-marked grating 
was observed This patient sliowed signs of syringom 3 'elia. It maj' be 
that the injiuy determines the partieular manifestation of the disease of the 
nervous sj^stem, and this supposition receives support from animal experi- 
ments carried out bj' Eloesser,® who was able to show that tj^pical neuropathic 
arthropathjr could be produced bj”^ inflicting injurj^ on a joint in a limb which 
had been deprived of its sensory nerve supplj’’ bj"^ previous division of the 
corresponding posterior roots. 

It was suggested that a fracture near the head of the humerus might lead 
to absorption of the upper end of the bone in the same waj' that absorption 
of the head of the femur maj^ follow fracture of its neck. A good example 
of this condition is afforded bj' another 
case recenth^ under the care of the Sur- 
gical Unit at St. Bartholomew’s Hospital. 

The patient was 5 j’ears of age, and it 
was stated that when 6 months old she fell 
out of her peramhulator and injured the left 
hip. Two weeks later a skiagram showed a 
fracture through the neck of the femur, and 
the limb was put up in plaster. The plaster 
was changed everj' three months, and in the 
course of four and a half j-ears her lesion 
came to be regarded as tuberculous arthritis 
of the hip-joint. 

On examination, flexion and extension 
were found to be free at the left hip, but 
abduction was limited. The head of the 
femur could not be palpated. The left leg 
was conriderablj' wasted and shortened. 

There was no evidence of old inflammatoi^' 
mischief in the joint. Skiagrams showed 
absence of the head and neck of the femur, 
the top of the shaft articulating wth a flat- 
tened false acetabulum (Fig. 12G). ^Vithin a 
few days she learnt to walk n-ithout pain, and 
was sent home wearing a caliper splint. 

The collection of Nubian bones recenth’^ added to the JIuseum of the 
Royal College of Surgeons contains se\-eral specimens of femora from which 
the head and neck have been worn awat^ and it is believed that in these also 
the condition can be explained bt' fracture of the neck of the bone with subse- 
quent atropht' and absorption of the proximal fragment. 

There is no reason to suppose that the head of the humerus is comparable 
to the head of tlie femur in this respect. It is possible for small fragments 
of bone torn off the upper end of the humerus to become absorbed and disap- 
pear, but I can find no reference to any case of absorption of the whole head 
of the humerus after fracture tlrrough the neck. 

2. Arthritis.— In considering the second possibilitv, that the joint lesion 
might be a manifestation of arthritis deformans, there are several points 



Fig. 12G. — Skiagram of left Hp-joint 
(posterior view), showing absorption of the 
head and neck of the femur. 
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Avhich can be made in its favour. Injury is frequently associated with the 
onset of tliis disease. Also, in arthritis deformans of the shoulder-joint the 
deformities of the glenoid may be very similar to those seen in this case- 
enlargement of the fossa, which becomes shallower than normal, with ossifica- 
tion extending downwmrds into the long head of the triceps muscle. It is 
■well knowji that rarefaction of the cancellous tissue at the end of a long bone 
may take place to such an extent that bending of the bone results ; but cases 
of actual loss of considerable parts of the bone are rare, though dislocation 
due to bone loss, and not resulting from stretching of peri-articular structures, 

has been recorded. 

In this connection reference 
may be made to a specimen in the 
Museum of the Royal College of 
Surgeons (No. 1922), presented 
by hlr. Jonathan Hutchinson, and 
described in the catalogue as 
follows : — 

“ The bones of a right upper 
extremity. All the bones appear 
lighter than normal, the scapula 
especially being unusually thin and 
transparent. The glenoid cavity and 
the head of the humerus have been 
completely absorbed. The tuberosi- 
ties alone remain. Upon the inner 
surface of the shaft of the humerus, 
lust below the tuberosities, is a con- 
cavity, directed from above dow- 
wards, and which has extended hall 
through the bone so that the medul- 
lary^ canal is widely exposed. The 
conca^^ty has apparently been P 
duced by the friction of the displaced 
humerus against the semilunar 
cavity of the scapula upon whicli 
moved ” (Fig. 127). 

An abstract of the clinical 
history is appended, from nhic i 
appears that the patient was aged 

upwards of 60, emaciated and 

bedridden. The shoulders, elbons, 

rvrists, knees, and interphalangeal joints T^^thThui^ had 

was a deep hollow under each acromion, and ^ towards the axilla, 
evidently been absorbed to a great extent and displaced towards 

A description of the other joints is given, and then t^^ 

was not the slightest swelling of looked quite natural, 

there was great ivasting of the limbs, but progressed. She 

The malady began m the patient s shoulders ^ pain. Her 

suffered great pain in the joints though mo ® ^ The malady 

pupils reacted to light, and she had no bladder symp 



Fig. 127. — Shoulder-joint. (No. 1922, R.C-S. 
Museum.) 
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■was believed to be “ chiefly one of general rheumatism and it seems 
possible that it may ha^’e been one of the rare instances of arthritis deformans 
associated -^vitli marked bone destruction. 

In the case at jrresent under consideration there are several points against 
the diagnosis of arthritis deformans. Pain and limitation of movement are 
the rule in arthritis deformans, wJiereas the outstanding features in the 
present case are weakness and abnormally free mobility. Also, if those rare 
cases referred to abo\-e be left out of consideration, the common change in the 
Inmreral head in arthritis deformans is enlargement, lipping, and flattening. 
In short, abnormal mobility and actual loss of bone, both of which are present 
in this case, are two of the impoidant featm'es differentiating a neuropathic 
joint affection from arthritis deformans. 

3. Neuropathic Arthropathy. — By a process of exclusion, therefore, as 
well as bj’ clinical examination of this case, one is forced to the conclusion 
that the condition of the shoulder-joint is neuropathic in nature. This is 
confirmed by descriptions given of specimens and of other cases in which 
disease of the joint was proved to be a manifestation of a lesion of the nervous 
system. 

With regard to the specimen presented to the Royal College of Surgeons 
by Charcot (Fig. 120). the Museum catalogue states : — 

“ The head of the bone lias been completely destroyed, the articulating area 
formed by the upper end of the shaft being sh’ghtly convex, and for the most part 
smooth and eburnated. Patches of new bone have been produced on the external 
aspect of the shaft and elsewhere in the neighbourhood of the new articular surface. 
The compact wall of the shaft is thinned by atrophy.” 

In the above description no mention is made of the state of the glenoid, 
but it is stated elsewhere that in Charcot's disease “ the glenoid ca\dt\* is 
replaced b}’' a large articular hoUow boimded above and in front by the 
acromion and the coracoid process and below by a mass of new bone springing 
from the axillary border of the scapula and produced apparentlj- by ossification 
of the long head of the triceps ” (iMarsh and Gordon-Watson). This mass of 
new bone can be seen well in the skiagrams of the present case (Figs. 121, 124). 

Charcot’s specimen described above was obtained from a shoulder in 
wliich the disease was only moderately severe. It is usual for these lesions 
of the shoulder- joint to give the appearances characteristic of the atrophic 
tj^e of Charcot’s disease, with much effusion in the early stages, and extensive 
bone destruction later. Dujarier® summarizes his experience by saying that, 
besides the head of the bone, frequently several centimetres of the diaphysis 
are absorbed, and it is possible to introduce several fingers between the promi- 
nence of the acromion and what remains of the upper end of the shaft of the 
humerus. He illustrates Iris article in Le Dentu and Delbet’s Traite de 
Chirurgie with a photograph showing advanced bilateral tabetic arthropathy 
of the shoidder-joints, each joint appearing in the picture to be as extensively 
diseased as the shoulder now being described. 

It is possible for various lesions of the central nervous system to produce 
such trophic changes in the shoulder-joint ; and in this ease the chnical signs, 
slight though they are, suggest syringomyelia in the cervical region of the 
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sj)inal c(ird as tlie most likely cause. The shoulder is the joint most commonly 
affected in syi-ingomyelia, and the sensory impairment, the wasting of the 
muscles of the hand, the cervical sympathetic paresis, the pyramidal tract 
involvement, and scoliosis may all be taken to be manifestations of this 
disease. It is stated that syringomyelic joint affections are more common 
in males because men are more exposed to injury than' women. In this case, 
however, there is the history of trauma severe enough to justify the belief 
that it is an e.xception to the general rule. The loss of a considerable length 
of humerus and the tendency to ossification in the triceps muscle are recog- 
nized as characteristic appearances in syu’ingomyelia. 

The time of onset of arthropathies in the course of syringomyelia varies 
considerably'^ in differeirt cases, and it is stated by’- Dujarier that, although 
as a rule Avell-marked signs of nervous disease precede the joint manifestations, 
ymt the latter can be the first sign of disease, as in the case under discussion. 
The same author also quotes examples showing that the arthropathy of 
sy'ringomy'elia may' progress for twenty, thirty', or e^'en thirty-five years. 

TREATMENT. 

The only' treatment worthy' of consideration would be an operation 
planned to give greater stability to the shoulder by fixation of the joint. 
Consideration had to be given to the fact that the woman had fairly good 
function in the right arm and was able to do her housework, and even to ivash 
clothes in spite of the undue mobility and weakness of the shoulder. The 
increased risk of suppuration and of delayed and imperfect healing owing to 
the trophic affection of the tissues -was taken to contra-indicate operative 
treatment. Also it had to be borne in mind that weakness of the left leg was 
becoming a more troublesome feature. This evidence of spreading involve- 
ment of the cord w'as a further ai'gument against treatment of the shorn er 
itself. . . . 

The patient has been examined from time to time since the beginning o 
1925 , and the decision not to operate on the joint has been justified by tic 
subsequent course of the case. The shoulder remains practically unalteie , 
but the legs are becoming progressively' weaker. 

I -wish to acknow'ledge my indebtedness to Professor Cask for 
to publish these cases ; to Sir Arthur Keith for allowing me to make u u 
of the specimens in the Royal College of Surgeons Museum ; an o i i 
Vaughan, of the Dunn Laboratories, for her help w'ith the illustrations. 
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INTRACEREBRAL CALCIFICATION. 

By JOSEPH J, LEVIN, JoiiANXESBtmG. 

IxTRACEREBnAL calcification is a relatively rare condition — so rare, in fact, 
that when Heuer and Dandy made an exhaustive study of the subject in 
1916 there had been only seven cases previously reported. I can find no 
mention of such a case in any of the common text-books of surgerj% Since 
Heuer and Dandy's publication in 1916 a few more cases have been pub- 
lished by different authors, but I think I am right in saying that not more 
than twenty or thirty cases of intracerebral calcification, definitely proved 
either by operation or autojjsy, have been reported. As far as I can 
ascertain from the journals which are at my disposal, and from correspond- 
ence with ^Ir. D. ^I. Greig, Conservator of the College of Surgeons ^luseum, 
Edinburgh, not one of these cases is an exact counterpart of my first case, 
and of what I believe my second to be. 

E. J. Heuer and W. E. Dandy^ say they have found only twenty recorded 
cases of calcification of tumours. A tumour recognized by X rays, described 
by A. Church- in a boy of 15. was found not calcified. Calcification of an 
aneurysm is recorded by Heuer and Dandy.® J. W. Ogle^ records calcareous 
and bone formation, but no case of a ha?matoma apparently. Probably most 
of his It cases were of healed tubercle ; at any rate there was pulmonary 
tubercle in 6. Only one case had recurring epilepsy. The same author® 
records the case of a male, age 35, who had had pain in his head for two years 
after having had his arm broken in a fall. Later, he fi-equently vomited, 
became very tremulous, and then had dysphagia for a week, and died with 
stertorous breathing soon after admission to hospital. The post-mortem 
examination showed the dura in the middle fossa jjuckered and thickened, 
brick-red in colour, and adherent to the brain. L'nderlying this on each side 
the brain was a small ca^•ity containing hcematin crystals. The case is 
not too fidly described, but was evidently a hnematoma following injury. 
There was no note of the cysts having calcified walls. 

L. Rokitansky® wites of the formation of blood cysts following injury. 
“ The walls of the sac, especially that one which adheres to the dura mater, 
sometimes become the seat of ossification, that is, of bony concretions in the 
form of plates." The word ‘ossification’ in those days was often used instead 
of "calcification’. 

J. T. ^lurphy publishes the case of a primipara, age 47, who had con- 
vulsions affecting only the right side two to four times yearly during seven 
years. A radiogram showed a barrel-shaped mass which he considered a 
calcified cvst. He gives a few references.' but none of a calcified hacmatoma. 

E. A. .^liller® records the case of a man, age 60, wlio had recurring 
epilepsy during twenty-six years, with pain in the left parietal region. The 
twitching began in the right hand and affected the right side of the body. 
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The calculus was removed successful!}’- by operation, and the organic basis vas 
‘decomposed’ blood. There was no history of injury, but that seems to me 
to be the most likely source of such an affection. 

John 0’Sullivan,» in an article entitled “Some Rarer Intracranial Calci- 
fications and Ossifications,” classifies calcifications into four groups, namelv; 
(1) Symmetrical retro-bregmatic ossifications of the dura ; (2) Calcified cysti- 
cercus ; (3) Calculi in the brain ; (4) Calcified tumour. 

None of his cases or groups corresponds exactly to m}’ cases. In some 
there is a history of injury. A skiagram of the case in the fourth group, 
figure 15, is somm\’hat similar to that of my first case, but the pathological 
report of his specimen is entirely different. He states that the clinica 
histoiy and findings, together with the X-ray examination, lead to the con- 
clusion that the war injury was ^?o/ responsible for the patient’s condition. 
This case, he says, was probabh'- a psammoma. 

Of my own two cases, one was referred to me by Dr. Harte, and the 
other by Drs. Heimann and Campbell. The diagnosis of the first case nas 
joroved conclusively by successful operation. In the second case, as the 
symptoms were b}’ no means inconveniencing the patient, I did not feel 
justified in operating on her, and therefore have not so far proved the 
diagnosis conclusi\'el}’. The history, howe^'er, is so exactly like that of 
the first case, and the skiagram so suggestive, that one has come to the con- 
clusion that the nature of the mass is the same. 

REPORT OF AUTHOR’S TWO CASES, 

Case 1. — This case was shown at the monthl}’- meeting of the Witwaters- 
rand Branch of the British Medical Association in October, 1925. The 
history is as follows : — 

The patient, an Indian, age 21, Avho resides in Standerton, consulte 
Dr. Harte on July 20, 1925, complaining of headache and attacks of shher- 
ing’ of the right arm and leg. 

He is a tailor by trade, is married, and has two healthy children, age 
2 years and 2 months respectively. 

Persoxal History. — His father states that he came to South nca 
between the ages of seven and eight, that he went to school but was not er} 
clever there. He learned to read and write English, but has forgotten la^ 
art ; he can, however, read and write his own language. He is 
as money matters are concerned ! In 1910, when he was 6 years ol , le a 
a fall and sustained a fracture of the right forearm and also an injur} o i 
side of his head. About ten days after the accident he felt am a 
vomited. He had a similar attack twelve months later, and t lese a a^^^^ 
became more frequent as time went on, recurring every six rnon is _ 
lasting only a few minutes. Before each attack he complained o se 
‘double’. About three years ago, in 1922, during one of these a 
right hand began to ‘ shiver ’, and his fingers opened and c ose 
tarily. The ‘shivering’ spread up his arm, then down the ugd gj., 

body to the thigh, leg, and toes. Both the upper and the “ ™ 
formed constant movements during the attack. The attack as e 
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eiglit days ; he sleirt 'i-ery little during the jieriod, but when he did sleep 
the movements of the limbs stopped. Three months later he experieneed a 
similar attaek, and notieed that a few days beforehand he had pain in both 
ears and was slightly deaf, and that a tingling in his right fingers preceded 
the attaek. Since then he has had similar attacks about every three months, 
lasting from three to eight days. 

About two years ago, whether during one of these attacks or not we 
cannot ascei-tain. he has the history of a severe headache accompanied by 
bhuTed vision and aphasia (he understood what was spoken to him and he 
could speak, but his friends did not know what he was talking about — 
jargona23hasia). This lasted one week, and he has had similar attacks since. 



Fig. 12S . — Case 1. Skiasram showing: the calcified patch in the left 
temporoparietal region. 


During all these attacks the ‘shivering’ was confined to the right side of the 
body ; he was ne^•er completely unconscious. There is also a history of three 
bouts of vomiting during June, the month before coming under Dr. Harte’s 
observation. His father states that he had some treatment for this condition 
before 1922. Since 1922 he has been constantly under treatment b}' tlmee 
or four doctors. 

r.\MiLY History. — Nothing to note. His father and mother are alive 
and aiijiareutly healthy. 

Ophth-^lmologist's Report. — “ Vision, tension, fundi, and extra-ocular 
muscles are normal. Pujiils slightly dilated, but react normally. Wernicke’s 
hemiopic jiujiillary reaction is negative. The field of vision shows a right 
homonymous hemianoiisia. 

VOL. XIV. — xo. 54. 
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■ 1 7 ^ TT- general intellectual capacity is dimin 

7shecl I-Ls percept.017 of superficial and deep-seated sensiMity is ntll 
H.S stereognost.e sense 7s normal. He has no apraxia, either ideolo^ir or 
ideomotoi. He has no ajrhasic phenomena of an}^ form.” 

Hrc photograph (F/g. 128) was taken by 

iJis. btciiait ana Olivier, "who reported as follows : — 



Fig. 123. -Case 1. TIio patient before operation. 


“There is an irregu- 
lar calcified patch in the 
left temporoparietal re- 
gion lying in the brain, 
apparently about | in. 
deep. The appearances 
are compatible with a 
calcif 5 nng abscess, 
haem a tom a, or new 
growth.” 

Phx'siciax’s Ee- 
PORT. — “ Heart, urine, 
chest, and lungs normal. 
The refle.x'es were nor- 
mal. There was no 
Rombergism and there 
was no n}'stagnuis.” 


Personally I never 
saw this patient [in any 
of his attacks, but when 
I saw him he looked dull 
and stupid (Fig. 129). 

Judging from the 
reports of the radiologist 
and the ophthalmologist 
there was no doubt that 
there was a foreign body 
in his brain. There was 
also no doubt, judging 
from the histoiy of 
attacks of headache and 
Jacksonian epilepsy in- 
creasing in frequency 
and severity, from the 
situation of the foreign body as showji by the skiagram, and from the eye 
sjmiptoms, that they made a complete picture and made it reasonably 
certain that the foreign body’' (wdrether it was a calcified luTmatoma. or 
calcified tubercle, or a calcified abscess or a tumour) was the cause of all 
the man s trouble. I therefore resolved to operate with a A’iew to remo^ ing 
the mass. 

Operation.— -On Saturday*^, August 29, I operated on the patient under 



Fig. 130. Casr- 1. Tlie patient after operation. 
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intrapharyngeal etlier. Dr. Harte assisted me. I turned down a large scalp 
flap (shown in Fig. 130), taking as ni)’’ base-line the top attachment of the 
ear. After denuding the skull bones of pericranium, I made four openings in 
the skull, with graduated burrs. Then with a hammer and chisel I removed 
the flap of bone between the four openings ; the size of the flap is indicated 
in the X-ray photograph {Fig. 131). 

Having removed this flap of bone, I left it lying on the scalp flap and 
attended to bleeding points. There was, strange to say, no bulging of the 
dura. So obvious was this fact that the onlookers noticed it. I then incised 
the dura in a cruciform manner. The brain did not bulge at all. I then 
insinuated my finger between the dura and the brain and orientated myself 



Fig. 131 , — Case 1. Skiagram showing the size of the bone flap. Tlie 
skiagram is reversed. 


in the middle fossa. Hy opening was in such a position as to make it easier 
for me to get my finger round the front of tlie temporal lobe than round the 
back. During the process of passing mj- finger round the back of the tem- 
poral lobe I felt a ‘s])iky’ projection through the surface of the brain, and 
knew that I was on the foreign mass. I gently pushed mj' finger into the 
brain — ^the temporosphenoidal lobe — and gradually worked my way round 
the whole mass until I had it free in the brain. I then began to extract 
it, and with the assistance of the forefinger of my left hand brought it out 
from the opening in the skull. There was a good deal of oozing from the 
cavity in the brain, which I eventually stopped by repeated gentle plugging 
with gauze. Fearing a eollection of blood in the cavity after the operation. 
I left a split rubber tube in the cavity, with a strip of gauze in it. The dura 
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was tlien folded back from tlie brain, but not stitched. The bone flap Mas 
j'cplaced, and the cad of the rubber tube brought through the posterior inferior 
‘trcpliine’ opening and tlirough a stab wound in the skin behind the ear. 
The scalp was then comjiletely stitched up. 

The whole ojreration lasted about an hour and a quarter to an hour ami 
a half. 

The jraticnt was jnit to bed, and as his blood-pressure -svas fairlj" Iom-, his 
temperature subnormal, and his pulse rapid, eamphor, digalin, and pituitary 
were administered hyiJodermieally, and salines subcutaneously and rectally. 

The mass rcmo^-cd is shown in Fig. 132. It will be noticed horv accurately 
this corresjronds with the original skiagram taken before the operation. 

SunsEQr'EX'r Hi.stoj!V. — There was some an.viety about the patient’s 
condition for three weeks, but he looked well and felt well, and diseussed hoM- 
soon he would be able to get out of bed and use the eommode and go to the 
lavatory. The i-idjber trdre was removed after forty-eight hours. On Sept. 
10 I did a lumbar jnineture and had the fluid e.vamined at the Institute for 
Medieal Research. I received the following report : — 


“ Microscopic examination of the cenlriftigalized deposit of this fluid shows 

abundant polymorphonuclear leucoertes M'itli 
some small lymphocytes (in theproportionof 4:1). 
No organisnr seen on direct examination. Cyto- 
logical examination shows 2600 cells per cubic 
millimetre of the fluid. Cultivation has afforded 
a negative result." 



Fig. 132. — The calcified mass removed 
in Case I. 


This' suggests that blood had trickled 
down into the spirral column, in'oli^bly 
through the eat'ity from which the mass 
was removed. On Sept. 13 his temperature 
and jjulse were nearer normal. On the 14th, 
however, his temperature rose to 104° and 
his pulse-rate to 128. I suspected malaria, and treated him with quinine. 
His blood was not examined before giving him the quinine, but a day or tuo 
later gar'e a negative result. Examination of his stools was also negatir e. 

We had in the meantime stai'ted saline bowel wash-outs on genera 
principles on Sept. 10 ; this was continued till Sejit. 23, by which time us 
temperature had settled, his stools were normal, and he was giving r-s no 
more anxiety. Before we arrived at this comfortable stage, hoMe\ei, nc 
noticed that his mouth was very septic, and on two occasions n e as 'cc 
dentists to examine him and tell us whether in their opinion denta 
could be the cause of Iris temperature. One of them thought it nug i c, 
and the other thought it could not. _ • 

He rvas discharged from the nursing home on Oct. 4, and, as s ion n 
Fig. 130, appears perfectly well. The jrhotograph. taken before 
(Fig. 129) is that of a sullen, morose, suffering individual; that ^ 

rather suggests a happy individual. The headaches have cease , 
had rro more attacks of Jacksonian epilepsy, and in trry^ opinion re 


flap is fixed in position. 

Pathologicai. Report,- 


epilepsy, 
-The specimen rvas 


e.xanrined at the South 
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African- Institute for Medical Research (A. Sutherland Strachan), and the 
report was as follows : — 

'■ The specimen was sawn through longitudinally, and portions taken for 
examination from the outer irregular surface and from the centre of the mass. 
Sections of these portions show a laminated calcified mass, with traces of altered 
blood pigment, and an amorphous mass with calcifying spicules scattered in its 
substance. There is no evidence of timiours or of tuberculosis. The features are 
those of a calcified hajmatoma.” (Fig. 133.) 

In view of the fact that the injury to the skull was on the right side, 
the hremorrhage was undoubtedly due to contre-eoiip injury. 



Pig. 133. — Microscopic section of the calci6ecl specimen in Case 1. 


Case 2. — A single woman, age 29, whose parents were a ‘ ^lalabar ’ coolie 
and a Hottentot. She came to hospital for chest trouble, cough, vomiting, 
and asthma, on Oct. 23, 1925. Her sinuses were suspected of being the focus 
of infection, and her skull was X-rayed, when an apparently calcified mass 
was discovered in the light cerebral hemisphere (Fig. 184). After this we 
obtained the following history, but without suggestion : — 

History. — “Many years ago, when a child, she fell out of a tree and 
struck the ground with the te/i side of her head. She did not become 
unconscious. At the end of December, 1924. she had a headache in the 
frontal region, for which she took medicine. A few days later she noticed 
jerking movements of her left upper limb. Six months afterwards she had 
another attack of jerking movements of four hours' duration, but this time the 
left leg as well as the left arm were involved. A couple of months later 
another attack of headache superseded, followed by jerking movements of 
the left upper and lower limbs, and lasted about ten hours She suffered 
from palpitation after the attacks. 
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One must assume that these jerking movements of her limbs are 
Jacksonian ejrilcjjsy. Since she has been in hospital, she has had one 
attack of hcaclaelie, but no Jacksonian epilepsy. 

On Examination. — T lie patient was a small coloured woman, with tlie 
left side of her body very slightly less developed than the right. ' 

A-i-fl// Appearances. — See Fig. 134 . 

Nervous Sifsiem. — Reflexes : Cranial nerrms, nothing abnormal. Left 
arm ; biceps + + ; triceps ++; brachioradialis+ +. Right arm, normal. Left 
leg; knee-jerk + 4- ; ankle-jerk -p -f. Right leg; knee-jerk -p ; ankle-jerk -f-. 
Abdominal reflexes elicited on either side. Plantar reflexes, doubtful. Right 
arm, muscle power good. Left arm, muscle power weak. Right leg, muscle 
power good. Left leg. muscle power weak. 



Fig. 134 . — Case 2. Skiagram showing nn apparently calciGed 
mass in tho right cerebral Jiemisphere. 


Sense of position with the right leg and arm, normal. Left leg, norma , 
left arm, impaired. 

Sense of touch : right side, normal ; left side, normal. 

Sense of heat and cold ; right side, normal ; left side, cannot d;ffeien la e 
between heat and cold on the inner asjiect of the tibia from knee to an ' c. 

Circulatory System. — Cardiac, nil. 

Respiratory System. — Bronchitis. 

Ophthalmologist’s Examination.— Pn]iils equal and normal. le 
vision full. Discs normal. . _ 

Aural Surgeon’s Examination — Nasal examination, negatne, 
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pharviiN', negative ; tonsils, small, flat, healthy. Some bad teeth. Larynx 
and epiglottis, vocal cords move freely. Hearing, vhisper heard easil}^ 6 ft. 
or more on either side. 

L.H.T. : results of chronic suppurative otitis media, perforation in 
postero-superior quadrant, showing incus. R.il.T. : results of chronic suppura- 
tive otitis media, large postero-superior marginal scar. 

Caloric test : left ear, nystagmus 50 sec., right ; right ear, nystagmus 
50 sec., left ; past-pointing, not reliable. 

Turning to left, 22 sec. after nystagmus. Turning to left, past-pointed 
4 in. to left with the left, and 1 in. to the left with the right. Turning 
to riffht, 20 sec. after nystagmus. Turning to right, past-pointed 3 in. to 
right with the right, and 1 in. to right with the left. 

Conclusion : Labyrinth tests yield normal results, bearing in mind that 
the left side of the body is weaker and not so well develojjed as the right. 

Di-\gxosis. — -One is of opinion that there can be little doubt, judging 
from the history, the skiagrams, and the examination, that this woman’s 
symptoms are due to the presence of a small ‘foreign’ mass in her brain, 
and that the mass is situated in the Rolandic fissure area on the right side 
of the brain near the arm area. The nature of the mass I believe is 
similar to that of the first case, namely, a calcified hajmatoma. In this case, 
however, unless the headaches and Jacksonian epilepsy become more frequent 
and severe, one feels that there is no justification for attempting the removal 
of the mass. 

Of the fourteen references, I have been able jjersonally to consult four ; 
the others are not available in South Africa. 

I am indebted to Dr. A. Sutherland Strachan, of the South African Insti- 
tute for ^ledical Research, for the pathological report ; to Mr. D. Zil. Greig 
(Edinburgh) for assistance in the matter of references : and to Di-s. Harte, 
Campbell, and E. B. Israel for valuable assistance with the cases. 
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MYELOMA AND CAVITIES IN BONE. 


By R. P. ROWLANDS, London. 

Myeloma is an innocent tninour of bone wJiich grows from the red marrow, 
■wliieii it eloscly simulates in .structure, being chiefly composed of multi- 
nucleated giant cells embedded in spindle and round cells. It has almost 
the same distribution as the red marrow, but is especially common in the upper 
end of the tibia and the lower end of the radius ; the femur and the humerus 
are also frequently affected. It is curious, as Sir John Bland-Suttoni 
states, that this disease rarely affects the abundant cancellous tissues of the 

bodies of the vertebrs. There is 
a specimen in the Museum of the 
Ro\ml College of Surgeons showing 
this growth affecting the patella ; 
the limb was amputated after 
exploration. 

It was, at one time, common 
to mistake this growth for m3'eloid 
sarcoma, but it is now generall}' 
recognized that myeloma is not 
malignant ; it does not dissemin- 
ate, but may be very destructive 
locall}’', if neglected. Under these 
circumstances the femur or the 
tibia may be so extensively m 
volved that an amputation may 
seem to be the onl}^ reasonable and 
hopeful treatment. I am describ- 
ing two cases to demonstrate that 
this view is fallacious and that 
the limb can be saved with com- 
plete restoration of function, 
will, also deal imry briefly vith 
some earlier cases which led me to 
what I regard as the correct treat- 
ment of this disease. 



Fig. 135 . — Case 3. Myeloma of femur. 
Before operation. 


Case 1.— About twenty-five years ago a young M“^i”tian 
side of the tibia by a cricket ball. Before long the tib « months 

■ ”• ’ually increased, and when I ^ver the 


severe pain. The swelling gradually poo-snen eiaui^...o - , , 

later, there was a large swelling just below G'f "ga'f of the fibula, which had 

outer tuberosity of the tibia, and undue mobdity of the he d 


outer tuberosity of the tibia, and undue mobility ot the nea 

leen displaced outwards by the grouAh At an ^ of the upper 

quet, a large tjqiical myeloma was found occupying about three m 
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end of the tibia, some healthy bone remaining on the postero-intemal surface. The 
gro'wth had protruded out of its shell on the outer side, invading the extensor 
muscles, but had not pierced the articular cartilage into the knee-joint. It shelled 
out quite easily, and the vails of the cavity were carefully euretted vith sharp 
spoons of various sizes. The cavity vas vashed out ■svith an antiseptic solution. 

Section proved that the growth was a myeloma, and the late Jlr. L. A. Dunn 
agreed ^yith me as to the diagnosis and treatment. Both he and I hoped that the 
limb coidd be saved, and that the ca^dty, which was temporarily drained, would 
gradually fill -svith bone. A Parisian surgeon, however, was sent for by the patient’s 
father, and he urged amputation. The father agreed with him, and unfortunately 
I verj- reluctantly amputated through the lower third of the thigh. A naked-eye 
examination of the tibia after amputation, and eighteen microscopic sections of the 
waU of the cavity, showed that 
there was no sign of growth ; 
therefore it is clear that, with 
more knowledge and confidence, 
the limb could have been saved 
and its functions restored. I am 
glad to say the patient was 
qmte well when I saw him nearly 
twenty years later, when he 
came over to give what service 
he could during the At’ar. 

Case 2. — In iMay, 1914, the 
chauffeur to Dr. Duncan, of Lee 
Green, a man of 39, fell with his 
right knee doubled under him. 

He was in bed for two or three 
days, suffering considerable pain 
and swelling of the knee. I saw 
the patient in September, 1913, 
when a radiogram taken else- 
where had sliomi absorption of 
the centre of the bone. A dia- 
gnosis of central sarcoma had 
been made and amputation 
recommended, but the patient 
preferred to come to Guy's 
Hospital for treatment. I opera- 
ted on Sept. 7. After apphing 
a tourniquet around the root of 
the thigh, I made a longitudinal 
ineision over the prominence on 
the front and inner side of the 
lower end of the femur, and removed a strip an inch wide of the shell eovering 
the gro\vth. This shell was thicker than I had expected, being about one-third of 
an ineh. The gro^vth was verj- soft ; in parts it was like dark clot, and in others 
wliite and almost caseous. There was also in parts a greenish membrane between 
the groArth and the shell of bone. 

Dr. G. IV. Xicbolson immediately examined the growth, and found manv giant 
eells ; he reported that it was a myeloma and not a myeloid sarcoma. Therefore I 
scraped it out with great care and applied a solution of formalin (1-250) to the walls 
of the cavity and the lips of the wound, with the idea of destro\dng anv cells of 
growth that might be left. The resulting ca^^ty was veiy large, occupving the whole 
of the lower end of the femur and about three inches of the central canal cTf the shaft 
which had been somewhat exjianded. I scraped away until I reached the healthv 
marrow of the shaft. 

.-Vfter the operation the femur did not bend on exerting lateral pressure, nor did 
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it give way when one pushed the heel forcibly upwards. The wound was completely 
closed with the idea of letting the cavity fill with blood, which in time might be 
c.vpectcd to ossify. If this plan should fail, bismuth paste or sterilized paraffin 
could be employed to fill the cavity, or a silver tube could be left in to drain it. MTien 
a large and extensive dressing had been applied and firmly bandaged, the tourniquet 
was removed and the limb well raised on pillows in bed. 

Three weeks later there was a discharge of blood-stained serum from the wound, 
but the patient did well, had no fever and no furtlier discharge. He wore a caliper 
splint for some months, and radiograms were taken from time to time shoeing the 
gradual ossification of the contents of the large cavity in the lower end of the femur. 
Ultimately the man made a complete recovery and discarded his splint. Unfor- 
tunately he was lost sight of during the AVar and has not been traced since. 



Fig. 137 . — Case 3. Myeloma of femur, 
months after operation. 


Seven 


Case 8. — E. V. B., a man, age 29, 
Avas admitted to Guy’s Hospital on 
July G, 1925. Eight months earlier, 
while playing football, he had noticed 
something ‘go snap’ on the inner side 
of the right knee. Tavo months later 
there Avas slight SAA'ellmg of the right 
knee-joint, associated Avith pain. This 
SAVclling gradually increased, and in 
March, 1925, it had spread to the front 
and outer side of the thigh just aboA'e 
the knee. The knee Avas treated for 
SA’noA'itis and put in plaster for a month. 

Ox Admission. — ^The SAi'clling Avas 
then larger, firmer, and more adherent 
to the skin : there was no pulsation or 
cgoshell crackling. Radiograms (Figs. 
135 and 136) shoAved a large, circular, 
pale area in the region of the external 
condA'le and shaft of the femur. They 
indicated a central tumour Avhich lau 
pierced the bone in front and m 
stripned the periosteum considerably; 
the line of this shOAA-ed ossification. 

■ Operation. — The femur was ex- 
plored through an incision 
outer border, after applying a toum - 
quet around the upper tlurd of the tlu > 
As anticipated from the roundness and 
sharp margin of the pale area m the 
femur, the groAA-th turned out to be . 
niA-eloma. It shelled out easih, and 
the surrounding 

scraped; but the shell had been per 
Torated by the growth jostenod}. 


loratea uv t-i*'- » * humour 

tOM'ards the popliteal space, and also on its ]\Iicroscopic 

Avas the size of a tennis ball, partly mside MIoAved to fill Avith Wood, 

section proA'ed it to be a tAqjical myeloma. The caATty a . 

and later to ossify. . , ealiper splint, Avhich 

A fortnight after the operation the patient AA-alked a months, 

he Avas alloAved to leave off at night after four j radio-n-ams, taken at 

AA'hen he Avas able to stand and AA-alk quite aa ell. S ^ * 1.5 caA-ity, and the 

intervals, had shoAvn increasing ossification of the ^on e a riglit 

limb had become more and more firm. He is hoaa abl taken early m 

ano-le, and to Avalk quite aa-cII AAdthoiit support or stick. c 

1926 shoAV no sign of recurrence of the disease {Figs. 13/ 
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Case 4-. — A. G., a man. age 20, ■vvas admitted to Guy's Hospital on Aug. 24, 1925, 
for X-ray examination of the left knee. He had first experienced pain in the knee 
■when •n-alkins. t'wo months before. This had passed off for a ■week, but had recurred 
■with increasing intensity and had not yielded to palliative treatment. The X-ray 
plate showed a large cireular pale area in the internal tibial tuberosity suggestive of 
mveloma. This area was very tender to touch and painful on movement. An 
operation was performed four days later. On exposing the periosteum on the inner 
side and incising it, a bromi coloured ‘jam-like’ looking mass was seen to lie imme- 
diately underneath. The cavity containing this pulp was scraped out with a sharp 
spoon, and two samples of the contents were taken for microscopic examination. 
The cavity measured about two inches in diameter, and was egg-shaped. A strong 



Fig. 13S. — Case 3. Myeloma of femur. Seven months after operation. 

solution of biniodide of mercury was used to kill any cells that might remain. The 
periosteum was then sutured and the wound closed. Microscopic examination 
proved the growth to be a tj-pieal-celled myeloma. 

The patient was fitted with a caliper which he wore for four months. His 
recovery was so complete that in Februarj-, 192G. when he was asked to show his 
sear, he uncovered the wTong leg. 

The last three eases sliow eonehisively that the best way of treatiim 
myeloma of bone when it is imperative to pre^-ent shortening, as is usuallv the 
ease with the lower limb, is by ^•erv carefully shelling out the growth. Thev 
also show that the best way of treating the resulting bone eavitv is by closiim 
the wound eomplctely and letting the cavity fill with blood : spontaneous 
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ossification usually takes place, Avith complete restoration of function. It is 
of course, essential to prevent spontaneous fracture and to maintain the 
length of the limb and enable the patient to walk about ; this can be done 
by means of a ealijjer splint, Avhich is used for about six months after the 
operation. 

Case 5. — R. tV., a little boj', noAv 8 j-ears old, was operated on for me hj' 
Mr. W. H Ogilvie five years ago, Avhen he was my surgical registrar. He has 
shown and discussed this case before the Royal Society of iMedicine.” It was a case 

of osteitis fibrosa of nearly the whole of the shaft of the 
right hnnicrus (Fig. 1.39). 

After a preliminary exploration and microscopic 
examination establi-shing the diagnosis, Mr. Ogilvie re- 
moved nearly the Avhole of the shaft of the humerus 
subperiostcallj'. The immediate insertion of an auto- 
genous bone-graft, which had been contemplated, had 
to be abandoned because the little boy was too exhausted 
for further prolongation of the operation. This proved 
to be very fortunate, for it led us to an important dis- 
covery, namely, that the graft Avas unnecessarj’, for the 
caA’ity in the arm filled at first AA'ith blood and then very 
rapidly AA’ith bone. 

Taa’o' months later the boy AA-as able to use his right 
arm freely and to raise his right hand to the normal 
extent aboA'e Ins head. He made a rapid and complete 
recovery. He aa’us radiographed in February, 1926, by 
Dr. J. M. Redding (Fig. 140), aa'Jio reported : “ Complete 
ossification of the humerus. ComparatiA’ely slight de- 
formity ; slight shortening. No eAudence of recurrence 
of disease ”. JilAmn the central canal of the humerus 
had been restored. 

The result Avas, in fact, as good as, if not 
better than, that of a very successful case shown 
by Mr. Gordon Bryan^ in which he had used a 
boiled beef-bone graft. If a graft is unnecessary, 
it is clearly better to do Avithout it, for grafts may 
giAm rise to many'^ troubles and some dangers . 
amongst these may be mentioned spontaneous rac 
ture of the graft or of the parent bone, necrosis, 
sinus formation and imperfect union. 

I liaA’e successfully'^ used the same simple me oc 
for filling other large aseptic bone cavities, such 
as those resulting from simple cysts. Some infected cavities a\ e 
similarly tz’eated AA'ith success, after taking pains to clean thenr e 
by excising their Avails during, the opei’ation. Infection of bone is, lo 
very difficult to eradicate. 

Since the lecture of Avhich this paper is an abstract was deliwred at ^ 
Hospital, on Feb. 11, 1926, an excellent paper by Major J- ®- Manor 

has appeared in the January number of the , 4 l^mjant case 

reached me on Feb. 24. IMajor Hance refers to IMr. Alan Todd 



Fig. 139 . — Case 5. Fibro- 
cys6ic disease of the right 
humerus. Before operation. 
Practically the -whole of the 
shaft -was excised. 
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reported in the Proceedings of the Eoyal Society of Medicine (Clinical Section). 
In these papers autogenous cancellous grafting of tlie cavities is strongly 
recommended 3Iy experience proves that grafting is superfluous, although 
it may jDOSsibly secure more rapid ossification. 



Fin. 140 . — Case 5. Fibrocystic disease of rigiit humerus. After operation. X’ote 
re-formation of the sliaft of the humerus without bone-graftinir. 
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URINARY CALCULI COMPOSED OF BACTERIA. 

By R. OGIER WARD, London. 

Soft ‘stones’ formed in the urinary sj'stem are exceedingly rare. In some 
instances tliey are composed of fibrin ; Gage and BeaR collected a series of 
these in 1908, and Thomson-Walkcr- describes a ease. Such masses are soft, 
greyish colour, and are composed of layers of fibrin with perhaps a few 
crystals among them, and one view of their nature is tliat they represent 
that organic material which is thought to cement together the crystallized 
portions of ordinary urinary ealcitli — or, in other words, that thej’^ are the 
mortar without the bricks ; whilst another supposition is that they are 
formed from retained blood-clots, the fibrin of which has become moulded 
iirto regular masses. But the calculi here described belong to another and 
even rarer variety of soft ‘ stones ’, namely, those which are composed entirely 
of bacteria. J. and W. IsraeP merrtiorr these in their recent book, giving 

references to four writers, and these are the 
only other cases of which I can learn. The 
concretions are described by these writers as 
“ soft elastic bodies varying in size from a 
bean to a cherry' ; they are round or oval, 
or tetrahedraform in shape, and are com- 
posed entirely of coli bacteria ”. 

A patient with this disease has recently 
been under my care. She was a female, 
age 35, who had suffered in the past from 
malaria, typhoid fever, and a tendency to 
diarrhoea. She was stated to have had many 
attacks of toxmmia and was exceedingly 
neurotic. Fifteen months previously she had 
a severe right renal colic, this being the first 
intimation of any urinary disorder ; hamia- 
turia accompanied the colic and lasted for a month, the urine being usually 
claret-coloured. At the end of the month she had another severe colic on 
the same side, and this was followed by acute renal infection, the temperature 
often going above 104°. About this time she was X-rayed, and one calcu us 
was discovered which was judged small enough to be passed. About a mon j 
later — that is, three months from the onset of symptoms — there occimec 
several milder attacks of colic during which some small soft ‘stones ( ys- 
141) were passed. Subsequently, after a more severe attack, the ca 
seen on X-ray examination was got rid of, together with three of t e so c 
variety. Throughout the subsequent ten months there were many a ac' 
of right renal colic and nearly' a hundred soft ‘stones’ were passcc . 



Fig. 141. — Some of the soft calculi 
passed. 
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A pyelogram carried out by Dr. Rolfe Kingsley in Ne^v York showed 

the right kidne}^ to be di'ojojjed and the ureter kinked directly below the 

pelvis, which seemed enlarged. The opaque fluid was dispersed throughout 

the pelvis by the presence of the 
stones. P\’Tiria persisted, but for 
various reasons operation had to 
be postponed. Some months later, 
however, there was another acute 
attack of obstruction and inflam- 
mation of the right kidney. I 
remo^'ed the right kidney and the 
calculi which it contained. The 

urine shortly before this attack 

had much pus in it, a few red 
blood-cells, and some transitional 
epithelial cells, whilst on culture 
a pure and abundant growth of 
BaciUiis coU communis was ob- 
tained. The patient recovered 
from the ojieration, and all pyuria 
ceased at once, although three 
weeks later the orgam'sms could 
still be cultured. 


Fig. 1'12. — Shovring the dilatation of the renal 
pelvis and the kinked ureter. 

Fig. 142 shows that the renal 
pelvis is moderately dilated, and 
the kink of the ureter, which was 
demonstrated by pyelography, can 
also be seen. 

Fig. 143 depicts the interior 
of the kidney after the highly 
purulent urine and most of the cal- 
culi — of which it contained o^'er 
a hundred — had been removed. 

The c.xtent of the hydronephrosis, 
and manner in which the concre- 
tions were distributed throughout 
the dilated caliccs. is well seen ; 
whilst the report by ^Ir. G. L. 
Keynes which follows describes 
the microscopical apjjearances. 






Fig. 14 . 1 , Interior of Itidnoy after tlic removal 
of ino^ of the calculi. 


Scclion of one Pi/ramid and Cor- 
responding Corte.r sliows : (1) Dilata- 
tion of .all the tubules. (2) Hyaline 
degeneration of some of the glbnieruli. (3) Infiltration of the interstitial tissue in 
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certain segments, fronr apex of pyramid to cortex, witli large numbers of leucocytes • 
in the cortex the appearance suggests that small abscesses arc beginnin'r to form! 
(4) Some of the collecting tubules contain casts formed of leucocytes. ” 

The microscopic appearances indicate : (1) Chronic nephritis ; (2) Hydro- 
nephrosis ; (3) An acute ascending infection of the ■whole kidney. 

Fig. 144, "iyhich is a magnified 
cross-section of one of the concre- 
tions stained by a sih-er process by 
Dr. F. Twort, sliows its laminated 
structure, and that the external sur- 
face of each layer is most darkly 
coloured. 

IVhen this is comjtared with 
Fig. 145, which is a more highly 
magnified A'iew of the darkly 
coloured outer part of one of the 
Janiinae, it becomes obvious that 
the ‘.stones’ are composed almost 
entirely of bacteria, -which are more 
degenerate towards the internal 
jrarts of each lamella, and here more 
feebly take the basic aniline dyes. 

Dr. H. E. Archer’s rejrort details 
the chemical analysis and correlates 

Fig. 144. — JIngnified cross-section of ono of this 'with the iniciOSCOpical appeal 
the concretions. - anccs described by Dr. Twort 

.Small tetrahedraform faceted calculi. Colour ■t’arying between grey-brown and 
grej'. .Surface smooth. The majority have a superficial white coat of ‘fibrinous 
material. Some calculi appeared to have a minute white nucleus. 

J^or ofie calculus. 

0 average calculi weighed 0-5135 grm. • . . 0-085G grm. 

„ ,, „ dried -weight 0-1275 0-0212 „ 

„ „ ,, a.shed weight 0’0291 ., O'OOS „ 

„ „ ,, extracted -with ether yielded' a- nlinute amount 

of lipoidal matter w-hich gave a very definite reaction for cholesterol, 
probabl}’- derived from blood (which normally contains about 
0-10 per cent). 

Chemical e.xamination of ash shoAved : calcium ; phosphate ; sodium and 
magnesium (trace) ; iron (trace) ; chloride (trace). 

Prolonged peptic and tryptic digestion had practically no effect uP™ . 
organic matter of the calculus. This indicated that the material is proba J 
fibrin. 

Conclusions .- — Comparing the chemical findings Avith the f 

the central portion appears to be the remains of a minute blood-clot, an i 
layers to consist of bacteria and organic debris AA-ith a small amount of ca ci 
magnesium salts. 

The cementing layers appear to be of a mucoid nature. 

It remains only to make a fcAv comments on the case, 
historj'^ of boAA-el disorder Avhich may liaA^e been the source of t le m cc 
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of the urinarv tract ; and the nreteropelvic kink and ptosis, by {Droducing 
stasis in the' right kidney, ^vas probably the factor which determined its 
localization in that organ. The writer cannot, however, offer any explanation 
of the special conditions which obtained in the case, and which caused the 
bacteria to cohere and to form these very numerous concretions (for there 
were in all more than two hundred of them), whilst in other jDatients infected 
with the same organism 
only a bacilhiria or a 
urinaiy infection results. 

Presumably the mucinous 
cement material is the 
factor essential for cohe- 
sion. Nor is it certain 
whetlier the ‘ stones ’ were 
all formed at one time 
or were being continually 
produced, though the 
laminated appearance 
favours the latter sug- 
gestion. 

The diagnosis of such 
a case is unlikelj^ to 
present any special diffi- 
culties, for the ‘ stones ’ 
are so soft and elastic 
that some are sure to be 
passed, when a careful 
examination will reveal 
their nature. A radio- 
gram by Dr. N. S. Finzi, 
using the Potter-Bucky diaphragm, showed their outline shadows very faintly, 
but a 2iyelogram will probably always be necessary to make this obvious. 

As to treatment, in the case here described nejjhrectomy was essential 
because a jjyonephrosis was forming, but in other instances it might be 
ad\-isable to postpone this if there were reason to tliink that the calculi were 
being discharged from the kidney and others were not forming, for their soft 
clastic nature renders their passage along the ureter much more easily effected 
than is the case with the common varieties of calculi. 



Fig. Hi!. — More highly magnified view of outer part of 
one of tlie laminre. 
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TUBERCULOSIS OF THE MALE BREAST. 

By R. H. .lOCELYN SWAN and II. J. B. FRY, London. 

Turkuculo.sis of the male breast must be aceounted a pathological curiosity, 
for not more than eleven cases liave been recorded in the literature since 
tuberculosis of the breast was first described nearly a century^ ago.* The 
present forms the twelfth of the published cases, several of which, however, 
cannot be regarded as definite from a ]ratbological standpoint. Indeed, it 
is a remarkable fact that, in spite of tlie widespread prevalence of tubererdosis 
in its r-arious forms, tubercidous infection of the breast, even in the female, 
is a rare condition. Fewer than two hundred cases har'e been reported in all, 
including the male eases. In published collections of tumours of the breast 
they form not more than ()-5 to 1 per cent. The records of the Cancer 
Hospital for the last quarter of a century Jiave been searched ; and in this 
scries not prevnously rc}rorted, otit of 2512 tumours of the breast of all 
kinds, there have been 10 cases of tuberculosis of the breast, including the 
male case reported here, all of which have been verified by microscopical 
examination. This gives a percentage of O-f for this series, in which the only 
male case during this period of twenty-five years is tlie present one. 


CLINICAL NOTES OF THE CASE. 

F. P., age 42, chauffeur. Admitted May 20, 1924, under Mr. Jocelyn 
Swan. 

HiSTonv.— The jratient comjfiained of a swelling in the left breast uliic i 
he had noticed for three months. This had become gradually larger, am 
during the last montli there had commenced some retraction of the nippe. 
The swelling rvas not painful, but pressure ojr it caused discomfort. In 190 > 
twenty-four years previously, the jratient was operated upon for tubercu osis 
of the right hip-joint, which Avas ankylosed. There Avas no liistory o o ici 


illness. .-id 

On Admission. — The iiatient appeared healthy, and Avas avcII nouns ic^ 
There Avas a rounded, hard, someAvhat nodular sAvelling in the region o 
left breast about tAvo inches in diameter ; it Avas fixed to the subjacent pec m ^ 
muscle and the nipple AA-as slightly^ retracted ; the skin of the ^ 
the part immediate^ surrounding the latter Avas thickened anc a 
the mass, but there Avas neither redness nor oedema, Severa sma ^ ‘ 
Avere palpable in the left axilla. A diagnosis of carcinoma of tie uea' 
made, itself a someAvhat rare condition in the male. , 

Opehation. — Radical remoAml of the breast Avas advisee anc 
on May'^ 24, 1924. An incision Avas made from the left side o ic i 

* Since the abOA’e Avas Avritten one more case has recently been describe 
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obliquely iipwards across the costal margin and the pectoral region internal 
to the anterior fold of the axilla and crossing the anterior fibres of the deltoid 
muscle, joined in the central part by another incision which enclosed an ellipti- 
cal area of skin around the tumour in the breast. Skin and fascial flaps were 
turned back, and the whole breast was removed, together with the sterno- 
costal portion of the ]5ectoralis major muscle, the pectoralis minor, the upper 
aponeurosis of the rectus muscle, and the fascia covering the serratus magnus 
and the contents of the axilla, the axillary vein being cleaned as high as 
the costocoracoid membrane. The wound healed without trouble and the 
jratient made a complete recovery. 

P.\THOLOGiCAL ExAMiXATiox. — When examined 
in the laboratory the breast was found to contain 
an abscess ca^•ity immediately benedth the nipple in 
the fatty areolar tissue between the pectoralis major 
and the skin. The ca-\-ity was irregular in shape, lined 
by a thick wall of yellowish caseous granulation 
tissue, and limited bj' an outer layer of hyaline fibrous 
tissue {Fig. 146). A small quantity of rather thick 
yellow pus was e\'acuated on opening the cavity. 

On examination this pus showed a considerable 
number of acid-fast bacilli, morphologically tj-pical 
tubercle bacilli. Xo other organisms were found. 

Histological examination of the breast tissue 
showed an abscess ca\'ity limited by a thick wall of 
fibrous tissue penetrated by chronic inflammatory 
cells {Fig. 147). The cavity was lined by granulation 
tissue, and contained acute and chronic inflamma- 
tory cells, connective-tissue cells, and fibroblasts in 
various stages of fatty degeneration and disintegra- 
tion. X'umerous plasma cells were present, witir 
many jjolyinorphonuclear cells and patches of red 
cells. Small giant cells were present in the wall of 
the abscess {Fig. 148). Xo fat necrosis was e\-ident ^ 
cither in the abscess or in the neighbouring breast nb^cess in u'le male breast! 
tissue. An adjacent lymph gland showed no tuber- 
cles. and. in fact, no marked pathological changes. In view of the positive 
character of the bacilli in the pus and of the histological appearances, animal 
inoculation was not performed. 

Subsequent to this pathological finding, the patient was subjected to a 
further critical examination to discover other evidence of tuberculous disease. 
Mention has already been made of tlie previous tuberculous hip-joint, ankv- 
loscd after an operation twenty-four years prcviouslv. but no evidence was 
obtained of any j)ulmonarv infection and no tubercle bacilli could be found 
in the sputum. Small hard nodides were found in the cpididvmis on both 
sides, and one was also found in the upper part of the richt lobe of the 
prostate. In the absence of any history of venereal disease, these were 
looked upon as old foci of tuberculous infection, but no other suspicious 
lesions emdd be found. 
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Fig 148 - — Photomicrograph of tuberculous abscess showin, 


cellular contents. (X 13a.) 
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HISTORICAL. 

Tuberculosis of tlie breast ■was first described by Sir Astley Cooper^ in 
1S29, the earliest ease in the male being reported by Hej’felder- in 1851. No 
microscopical or bacteriological proof is available in this ease, so that its 
nature remains open to doubt, and it was therefore rejected by Scudder.® 
From the clinical description, however, it seems probable that He 3 'felder's case 
was tuberculous in nature. The first case in the male in which tubercle bacilli 
were demonstrated seems to be the one by Schede^ in 1893. Other eases in 
the male have been reported by Poirier,® Demme,® Delbet." Fergusoms Hebb,® 
Parsons,^® Khesin,*i Ressiguie,^® and the last, in 1916, b}' Durante and 
MacCart 3 \^® Of these onh^ se'\'en have been definiteh' proved bj' satisfactorj’’ 
pathological and bacteriological findings, viz., those of Poirier, Schede, Hebb, 
Demme, Khesin, Ressiguie, and Durante and MacCartj’. The case quoted 
bj^ Delbet was an oral communication bj' Thierrj', without anj- published 
details, and is therefore a matter of conjecture onh*. The cases of Schede 
and Ferguson are practicalh’ devoid of details. 

ANALYSIS OF CASES. 

Incidence. — The remarkabh- small number of cases described in the male, 
ranging over a period of nearh' one hundred j’ears since the condition was first 
desci'ibed, clearA indicates the raritj- of this infection. It forms, indeed, less 
than 0-05 per cent of all breast cases. In the Cancer Hospital series the 
percentage is 0-04, which accords weU with the proportion of published male 
and female eases. This is of some interest when eonsidered in relation to the 
general incidence of tuberculosis in other forms in the male and calls for some 
explanation of its patholog}'. 

Predisposing Causes. — 

1. Age.— The common period appears to be the third and fourth decades 
of life, and all but five of the cases can be included in tliis period, a remarkable 
exception being the case described b}' Demme® of direct infection in an infant 
of 6 months. The oldest case recorded is 52. 

2. Heredity. — E-^-idence of an hereditaiy susceptibilitj- has been found 
in onh' one of the cases recorded (Demme). 

3. Anteecdent Injury or Disease . — In two instances there was a histor}- of 
injiny followed b}' the tumour, and in anotlier a previous abscess, but in the 
majorit}' of cases this does not appear to influence the condition. 

Classification. — Tuberculosis of the breast has been divided into two 
groups, jn-imaiy and secondarj'. The former comprises the cases in which 
there is not elsewhere a demonstrable tuberculous infection from which the 
lesion of the breast can be derived. Infection is, therefore, considered to be 
primarv when it occurs either directh' through the skin of the breast or through 
the ducts of the nipjile. or if convcj'cd to the breast through the blood-stream 
from a remote portal of cntiy. In this scries onh' four cases can be considered 
to be primarv, in one alone of whicli is there evidence of direct infection 
(Demme). In two cases tlic evidence is insufficient as to the mode of infec- 
tion. In six cases the infection of tlie breast was secondarx' to foci of tlie 
disease elsewhere. Tliis is evidenth' the commonest form. In two cases 
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tliere Avas a histoiy of joint tuberculosis (Khesin, Swan and Fry) ; two were 
due to osteitis of the ribs (Parsons, Ferguson) ; one to tuberculous hinphatic 
glands (Hcyfclder) ; and one to pulmonary tuberculosis (Durante and 
3IacCarty). The channels of infection were, therefore : (1) By the blood- 
stream ; (2) By direct extension : (3) By lymphatic channels. 

Types. — ^"arious jrathological types of tuberculous disease of the breast 
are described, namely: (1) Acute miliary tuberculous mastitis; (2) ^sodular 
type ; (3) Sclerosing type ; (4) Mastitis obliterans. 

In the male, only the nodular variety appears to have any place, espec- 
ially the form of the intraglanchdar cold abscess of Roux, which is derived 
by a process of caseation and liquefaction from the nodular variety. In five 
of the published cases there was formation of abscesses of varying size. In 
Ileyfclder's case the abscess extended from the acromion process to the lower 
border of the nijiple ; in others it was of small size. In the case described 
here the tyjiical glandidar cold abscess is shown m Fig. 146. The nodular hire 
was present in five other cases in which a small lump was felt in the breast. 

Bacteriology. — The condition can only be recognized with certamty by the 
finding of tubercle bacilli in the tissues or in the pus of the abscesses, by culti- 
vation from ]ms. or by animal inoculation in susjjccted cases. In only three 
cases out of the twch'e has this condition been fulfilled (Schedc, Demme, 
Swan and Fry). The jiraetical difficidty of finding scanty tubercle bacilli in 
tissues may account for this. In the case described here tubercle bacilli were 
numerous in the ])us of the abscess. In only one of the cases has animal 
inoculation been practised. 

Microscopic Anatomy. — In six out of the twelve cases the diagnosis rests 
upon microscopical appearances apart from the finding of tubercle bacilli. In 
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most of these tyjiical tubercles ■were found, with a greater or lesser degree of 
fibrosis, caseation, and necrosis, together with giant cells and clu’onic inflam- 
matory cells. It must be remembered, however, that the condition of fat 
necrosis in the breast first described by Lee and Adair^^ may give rise to 
somewhat similar apjjearances, and care must be taken to distinguish the 
latter from tuberculous disease. Possibly some of the cases recorded may 
have been due to fat necrosis. 

Symptoms. — The course of the disease is rapid in the male — not more 
than three to six months, and shorter than in the female. This is evidently 
due to the greater ease with which a small lump is recognized in the rudi- 
mentar}^ male breast, and treatment more rapidly instituted. 

Early symptoms : In at least half of the cases the initial symptom was 
the discovery of a lumj) in the breast. In only two cases was there pain 
connected with it. Side : the distribution between the two sides is about 
equal, four being in the right breast and five in tlie left, the remainder not 
being recorded. In the female the right is more often affected than the left 
side. The site is usually in the neighbourhood of the nijrple — this was the 
position in four cases ; in the lower quadrant, one ; outer and inner sides, 
one each. In the female it is more generally the upper and outer quadrant 
which is affected. The skin was adherent in four of the cases where this 
was noted, and showed some inflammation in four. The nipple was retracted 
in two of the cases in which an abscess lay beneath it, but there was no 
discharge from the nipple in any. Axillary glands were enlarged in two of 
the cases. Sinuses were present in only one of tlie cases (Demme). The 
general condition of the jjatient appears to have been good in most instances, 
though the jjhysique was poor in two. 
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SUMMARY OF REPORTED CASES 
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iRCULOSIS OF THE MALE BREAST — continued. 
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Differential Diagnosis. — This lies between the following conditions 

]. Ordinary Pyogenic ]\IasiUis and Abscess . — The greater chronicitv of 
the tubcrculons condition, the freedom from pain, and the absence of acute 
inflammation afford some indication. The pyogenie cases can probaWv be 
settled by bacteriological methods. 

2. Granidomata . — Actinomycosis of the breast is rare and tends to the 
formation of sinuses, in tlie pus from which the ray-fungus can be found. 
Sypliilitic conditions, such as gummata of the breast, are equally rare, and 
jn'obably coidd not be distinguished exeejit b}' a jrositive Wassermann reaction 
and by microscojjical examination. 

3. Tumours, wliether simple or malignant, such as the fibro-adenomata 
or carcinomata of tlic male breast, are rare, but cannot easilj" be distinguished 
from a tidrcrculous infection except by microscopical methods. 

-f. Fat necrosis is also a condition whicli closely simulates both tuber- 
culous and malignant disease {Lee and Adairi’). and rvoiild require micro- 
scopical diagnosis. 

Prognosis. — ^This appears to be uniformly good. In all cases recovery 
after surgical treatment was satisfactory. 

Treatment. — Radical excision of the In-east seems to be the method 
chiefly practised, together with removal of all tissues involved, with or without 
clearing of the axilla. Incision and drainage has also proved effective. Treat- 
ment, no doubt, would dcjjcnd on correct diagnosis, which is not easy to 
determine prior to operative measures. 

CONCLUSIONS. 

Tuberculosis of the breast in the male is a very rare condition. In 
consequence of its rarity and from its nature it is difficult to diagnose and ma|i 
easily be mistaken for carcinoma. Its rarity is jrrobably due to the sma 
size, rudimentary character, and absence of functional activity in the lua c 
breast, with its concomitant lack of vaserdar and lymphatic circulation. 
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SPRENGEL’S DEFORMITY WITH PARAPLEGIA. 

By :\rACDOXALD CRITCHLEY, London-. 


Congenital elevation of the scapula, as described by Eulenburg, and later 
by Sprengel. is by no means common. The present case is of particular 
interest in that the subject is an adult, and has 


been under obsen-ation for sixteen years. The 
association of the scapular deformity with other 
bony defects in the skeleton is of interest — ^though 
not rare. The co-existence of a paraplegia with 
Sju-engel’s deformity, however, renders the ease 
unique. The causation of the paraplegia is not clear, 
and a discussion as to the pathogenesis entails specu- 
lations of great importance. 

DESCRIPTION OF THE CASE. 

F. L.. age 45. a carman, was admitted to the 
National Hospital. Queen Square, under the care 
of Dr. James Collier. His chief complaint was of 
stiffness in the left leg and dilheiilty in walking. 

He stated that ever since 
the age of 2 years a de- 
formity of the left shoulder 
and neck had been present, 
so that his left arm was 
weak and could not be 
raised above h.is head. 
E.xcept for occasional dart- 
ing pains in the shoulders 
and limbs, he remained 
well until the age of 30, 
when, in a drunken brawl, 
his arms were twisted be- 
hind his back. He felt a 
severe pain in the thora.x, 
and both legs became 

paUenh'''N;4o^"hfdrrpi4 and usclcss. Tile 

"f the nffcctcd shouidci\ weakness in the legs had 

ilie incial asvinmetn’ is • . j 

quite apjmrcnt.* * pcrsisteci ever sincc. accom- 




Fig. 1 50. — Photograph 
illustratini? the left-sided 
hemiatrophy and scoliosi? ; 
the tilted attitude of the 
head is well shown. The 
contour of the spinous pro- 
cesses and of the left scapula 
liave been marked out witli 
ink. 


panied by numbness and dull aching in the right 
leg. About three years before admission he began to have feelings of stiffness 
in the left leg, and aching pains in the left chest. Xo sphincter troubles 
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had c^•el• been j^resent. Apart from an attack of scarlet fever, and also of 
gonorrhoea at the age of 20, his previous liealth had been good. Syphilis 
was denied. 

His jjarents were healthy and bis six brothers and one sister were alive 
and well. The j^aticnt was a single man and had no children. There was 
no history obtainable of any similar deformity amongst the other members 
of the famil}'. 

Physical Examination. — Tire patierit was a man about 5 ft. 2 in. in 
height. His build was remarkable in that he appeared to have scarcelv any 
neck at all. The left side of the head was tilted down towards the shoulder. 
The interval between the right side of the occiput and the back of the trunk 
was occupied by a prominence which was felt to consist of scoliotic cervical 
vertebrae. The right shoulder blade lay at a higher level than the left, and 
could be felt to be cle\’ated and rotated ujrwards, so that the vertebral border 
lay under the trapezius. There was a verj’’ sharp angular scoliosis of the 
cervical and upper thoracic vertebra;, the apex of the gibus being to the 
right. [Figs. 1 •19-152.) The angles of the ribs were somewhat more promi- 
nent on the right side, whilst the left half of the chest bulged in front. 
The left arm and leg were seen to be a little smaller in girth than the right, 
though the left leg was a little longer. 


Di.MEXSION'S. 



Right. 

Left. 

Circumference of upper arm 

104 

in. 

104 

m. 

Length of forearms 

10 


9-4 


Circiunforence of forearms 

10 


94 


Circumference of hand (around knuckles) . . 

8 

}> 


9) 

Length of legs (from anterior superior iliac 



S4| 


spine to tip of external malleolus) 

33 

•> 


Circumference of thiglis 

18 


194 

JJ 

Circumference of calf 

13 


12 

» 


Tile left foot was a little longer, but somewhat narrower, 
than the right. 


Cextr.al Nervous Syste-U, — ^No disturbance of mentality was noted. 
Speech was normal. There was a slight but obi'ious facial asymmetry, the 
left half being a little smaller than the right. The palpebral fissures nere 
unequal, and there ivas a condition of heterochromia iridum present, the e t 
iris being a deeper blue than the right. 

Motor System . — Patient was right-handed. The left arm and banc i^ie 
smaller in all dimensions, but there was no localized muscular wasting. 
patient could not abduct his left arm be 3 ’'ond 45°, and internal and externa 
rotation movements rvere limited. All other movements were possi e, u 
were somewhat weaker on the left side than on the right. There nas no 
disorder of tonus or co-ordination. No involuntarj" movements 

T'runh . — The recti abdominis contracted well, and there was no c er la i 
of the umbilicus on attempting to sit up. . . 

Legs . — The left leg was a little longer than the right, and n as le c 
an attitude of extensioir and internal rotation. There was some ^ 

the left foot. The muscles of the left leg were flabbrer and less ii 
those of the right. All mo^mments were possible in both legs, u 
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1.>1 and Ij;. — ^T» o skincrarii^ showinc the 
chaniitori^tic Sp^^-nOTl's tli fonnuv of the left t-capula. 
till' ril)'< i-i jvi^: v:-5ihle. Tlx- skrngram-i ore reversed. 


cenico-dorsal tonieollis and the 
TIjo irrejndaritt- in tiie outline of 
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leg ■was rclati\’cly Aveaker tlian the right. Co-ordination Avas normal. There 
Avcre no inA'oIuntary moA'cments. 

There Avas no disturbance of tone in the right leg, but there Avas' a definite 
rigidic,y of the clasjr-knife type in the left leg, Avhieh tended to Avear off after 
repeated manipulations. 

Scusonj System {Fig. 15.3). — Cotton-AA’ool A\'as appreciated normally CA-ery- 
Avhere ; a]rpreciation of pinprick Avas diminished OA’er the Avhole of the 
right leg and the right side of the trunk up to the le\ml of the 8th thoracic 
segment. AboA'c this Ica’cI, and up to the IcAml of the 4th thoracic segment, 
pinjmiek Avas felt more plainlj', but still not as Avell as on the left side 



Fig. 153. — Sensory chart indicating area of diminution to heat, cold, and pinprick 
There is no loss to light touch. 


of the body. AboAm the leAml of the 4th thoracic segment, sensation a\ 
normal. Hot and cold objects AAmre appi'cciated less acutely oA'ei le sa ^ 
areas in Avhich pinprick AA'as diminished. Postural sensibility a\ as ^ ® 
in the toes and ankles of both feet. A A'ibrating tuning-for A\as 
such at the left external malleolus, but not on the right side. id 


astereognosis in both hands. , 

Reflexes . — All the tendon-jerks AAmre present, but Avere exaggeia 
left side. The abdominal reflexes AA'ere absent, and plantar stimu 
an extensor response on both sides. Ankle-clonus AA'as o taina i e 
left side. There Avas no disorder of sphincter control. 
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The Gait . — This was slow and spastic ; the left knee was kept extended, 
the left side of the pelvis was raised, and the left leg circumducted forwards 
with each step. 

No abnormality was detected in the alimentary, respiratory, or cardio- 
vascular systems. Uranalysis was normal. 

Examination of the cerebrospinal fluid (Dr. J. G. Greenfield) was as 
follows : Clear, colourless fluid ; cells, 1 per e.mm. ; total protein. 0-015 per 
cent ; Nonne-Apelt test, negative : Pand}'*s test, negative ; Lange, 000000000 : 
Wassermann, negative. 


COMMENT. 

The case is that of a man of 45, who exhibits a Sprengers deformity 
of the left shoulder, together with marked cer^'ical scoliosis and m-y-neck. 
For the past fifteen years he has been subject to weakness, numbness, and 
pains in the legs, without any disturbance of the sphincters. Examination 
re^■eals a condition of paraplegia, the weakness and spasticity being confined 
to the left side, whilst a hypalgesia to painful and tliermal stimuli is obtained 
on the right side as high as the 4th thoracic segment. Examination of the 
cerebrospinal fluid precludes any state of spinal-cord compression. 

Speculation as to the causation of the paraplegic manifestations in this 
case raises questions of the utmost interest. Two main possibilities at once 
present themseh’es ; on the one hand, the paraplegia may be the mechanical 
result of distortion and traction of the spinal cord and roots by the angular 
scoliosis ; on the other hand, the neurological manifestations may be the 
result of a coincident congenital intramedullary anomaly of the nature of 
syringomyelitic ca rotation. 

In considering the former possibility, the rarity of scoliotic paraplegia 
must be emphasized. Potts, in his original communication on spinal curva- 
ture, made the statement that paralytic signs ajjpear only when the curvature 
is antero-posterior in direction. This generalization, however, is not strictlv 
accurate. Although paraplegia is a rare sequel of e.xtreme degrees of scoliosis, 
there are ne^•crtheless cases on record in which the association is beyond 
question. 

Thus Collier' showed before the Neurological Section of the Roval 
Society of ^Medicine a girl of 16 who. as the result of poliomyelitis at the age 
of 3, exhibited a severe scoliosis in the mid-dorsal region. Eighteen months 
before coming under observation her legs began to drag ; ten months later 
flexor spasms appeared : and si.x months later still she lost bladder control. 
The girl was then in a state of severe spastie paraplegia in fle.xion. with a 
motor and sensory level as high as the 7th thoracic segment. The spinal 
fluid revealed a loculation or ‘ partial Froin's' syndrome. In his introductorv 
remarks Collier stated that he had seen four other cases in which severe 
scoliosis from poliomyelitis had been followed years later bv parapleiria. 

Elmslic- demonstrated two similar eases before the OrlhopcX-dic Section 
of the Royal Society of Medicine. The first case was that of a bov of 
IS who developed a spastic jiaraplegia in extension eight years after the 
appearance of a ijost-imliomyclitic scoliosis. There was a sensory loss up to 
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the level of the 5th thoracic segment. Lipiodol was held up in the spinal 
theca at the level of the 4th dorsal spine. Elmslie performed a laminectomy 
of the sjhnes of the 3rd, 4th, 5th, and 6th vertebra?. The cord shoired no 
abnormality bejmnd a marked degree of .stretching. His second patient— a 
boy of 12 — began to develop paralytic signs five years after the appearance 
of scoliosis. At tlic time of the demonstration the boy^ was in a state of 
sjiastic jiaraplegia in flexion. Lijnodol was held up opposite the body of the 
1st dorsal vcrtcbrtv. 

In tlie present case tlie symptoms in their full intensity have dated from ' 
the disjnite in which the arms were twisted and wrenched behind the back. 
It is certain, however, that mild premonitory symptoms had been present 
for some years pre\dously. It is conceivable, therefore, that this paraplegia 
is the result of a jirolongcd stretching of the cord, and more particularly of 
its roots in the distorted bony canal, the trauma being the precipitating 
etiological factor. Such a hy'pothcsis would account for the motor and 
sensory defects in the legs and trunk. It is difficult, however, to explain the 
total left-sided hemiatrophy and the heterochromia iridum on such a hypo- 
thesis. The objective sensory changes on closer e.xamination become more 
and more difficult to reconcile with a ijurely extramedullary lesion ; the 
dissociation of the sensory loss over the right leg and trunk — though well 
known for many ymars as a temporary symptom of extramedullary lesions of 
the spinal cord — is known to have e.xisted in this present case for at least 
fifteen years. Such a protracted dissoeiation favours rather an intramedullary 
origin. Again, the bilateral astereognosis is scarcely explicable on the hypo- 
thesis of a scoliotic paraplegia. 

It is jierhaps easier to explain the symptomatology of the present case 
by regarding the central neinmus manifestations as syringomyelitic in nature. 
The paraplegia with bilateral extensor plantar responses, the dissociated 
hemianaesthesia, the bilateral astereognosis, farmur such a diagnosis. The 
facial asymmetry may'^ be the result of a lifelong torticollis, but a hetero- 
chromia iridum is almost certainly^ the result of a jH'olonged unilateral affec- 
tion of the sympathetic, and is a manifestation not infrequently met with m 
sywingomyelia. The marked aggravation of sy^mptoms after an injury is a 
well-known phenomenon in this disease, and may' be the result of a hicmor- 
rhage into the sywingomyrnlitic cavity. 

The co-existence of sy'ringomy'elia with various skeletal anomalies, apai 
from the characteristic scoliosis and artliropathies, is well known, 
one has seen the disease associated with acromegaly (Macbride,® Peticn ), 
cervical ribs (Oppenheim, Marburg), and spina bifida (occulta and aperta). 
The disease has also been described associated with recurrent dislocation o 
the shoulder-joint (Schrader) and cheiromegaly (Charcot and Brissaud). s 
far as one has been able to trace, there is no recorded instance of an associa ion 
between syringomyelia and Sprengel’s deformity'. 

The case is also of additional interest in exhibiting, in common am a ^ 
cases of Sprengel’s deformity', other bony' defects in the cervico-t 
regions. As in the case recorded by Niederle®, there appears to ac a re 
tion in the number of cerr'ical A'ertebra; — the so-called Klippel-I'ci 
This Avould partly' account for the apparent absence of a neck on inspcc 
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of the patient. The marked torticollis and scoliosis have already been referred 
to. In Horwitz's® series of 136 cases the former deformity was present in 
10 jjer cent and the latter in 47 per cent of cases. 

Deformity of the' ribs is common in association vith ele^'ation of the 
scapula, and in this instance the second left rib is seen in the skiagram to be 
of unusual girth, and to articulate with the side of the head of the 3rd rib, 
while the 4th, 5th, and 6th ribs on the left side are of usual breadth and 
conformity {see Figs. 151, 152). 

Unlike Xeuhoff." we have been unable to trace any evidence of an 
heredo-familial incidence in our patient. There is no sign, moreover, of an 
ele\'ated scapula on the opposite side, although a bilateral Sprengel’s deformity 
occurred in 11 out of Zesas’s series of 99 cases. 

I should like to thank Dr. Collier for his kindness in permitting me to 
record this case. 
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THE RADICAL OPERATION FOR URETHRAL STRICTURE. 

By R. HAMILTON RUSSELL, JIelboukxe, Austhalia. 


TirERE is perliajjs no human ailment that is the source, in the aggregate, of 
suffering so intense, prolonged, and Iiopeless as se^■ere urethral stricture under 
treatment by dilatation ; 3'et dilatation has seemed from time immemorial 
the best method of treatment that surgical science has been able to offer, and 
it has never been suj^erseded, nor ap2>arentty even seriouslj'^ challenged. 
“ Dilatation first, dilatation alwaj’s,” has been accepted as the epigrammatic 
statement of a firml3’'-established principle governing the treatment of urethral 
stricture ; -while operati\'e entei-prise has been almost entirety occupied -(vith 
procedui'es designed to facilitate or render possible subsequent treatment 
b3’^ dilatation. 

There are •^’arious tubular channels in the bod3’' that are prone to become 
strictured, to the ruin of their function ; but of these there is onl}'^ one, the 
abdominal portion of the alimentary canal, that has seemed to lend itself to 
successful treatment b3'- excision of the stricture with restoration of the con- 
tinuit3’^ of the channel. The sjrecial features that have rendered this possible 
are, first, the peculiar healirrg properties of apposed peritoneal surfaces; 
secondl}^ the mobilit3'- and the size of the intestine. None of these attributes 
are possessed b3’' the male urethra ; hence it is not surprising that attempts 
to excise the stricture and unite the severed ends of the urethra over a catheter 
have never proved attractirm to the large majorit3' of surgeons, nor have the 
devices usualty been of a nature to inspire confidence. 

On the other hand, were it possible to devise some j^lan of excising urethia 
strictures that should be as straightforward and as certain as excision 0 an 
intestinal stricture, this rvould at once bring about a ‘rermlution’ in the trea 
ment of urethral stricture, and dilatation would be promptty brought covn 
from its ‘bad eminence’ and would find onl3'^ a relativel}'^ humble sphere 0 


usefulness, ver3r much in the background. 

It is precisety this ‘ revolution ’ that has already taken place in the 
of a number of leading Australian surgeons, and it is in part the purpose 
paper to explain how it has come about, and upon what it is based. 
necessaril3'- that some observations must have been made revealing a n 
possessed b}^ the male urethra which are as distinctive and favouia 
operation of excision as are those that are peculiar to the intestine , an 
is so. Such attributes, however, must be entirel3'^ different in the tuo c 
for in dealing with the urethra we have no helpful peritoneum to ai us, 
the deep urethra is an 3 yhing rather than a mobile structure. , 

In the British Journal of Surgery ( 1915 , ii, S 75 ) will be 
description of a method that I had found successful in the excision o in 
stricture, based upon a principle that seemed to me of great impoi anc , 
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so far as I was aware, entireh' new. One author alone, the ■writer in Binnie's 
Operative Surgery (1915), seems at once to have grasped its significance, stating 
that in his oi^inion “ this operation promises to supersede all others, " and 
giving an admirable condensed account of it that would seem to be all-sufficient 
as a guide to an experienced operator. But for this circumstance I should 
have reproached myself for ha-^-ing failed to make the essential principle of 
the operation as clear-cut as it can and should be made. My main object 
in this paper is to describe an amended and greatly simplified teclmique of 
the operation ; and incidentally to call attention to the special qualities 
displayed by the urethra — qualities that are its peculiar possession, and which 
show it to be more richly endowed than even the intestine with attributes that 
favour the treatment of stricture by excision. 

The Special Attributes possessed by the Male Urethra which favour 
the Treatment of a Stricture by Excision. — These are two : (1) The capacitj* 
for spontaneous restoration after it has been slit up. no ma'tter to what 
extent. (2) The elasticity or extensibility^ which is physiologically controlled, 
and enables the uretlu-a to lengthen and shorten in response to changing 
conditions of the generative organs. I tliink I am safe in concluding that 
the possession of this attribute is higUy favourable to us when we desire to 
sacrifice a short length of the uretlu-a with a mim'mum of inconvenience. 
Neither of these singular attributes is possessed by any other tubular channel 
in the body ; and their co-existence in the uretlu-a implies an obligation to 
examine into means for making use of them. 

The Capacity for Spontaneous Repair . — It is the capacity for spon- 
taneous restoration after the slitting up of the urethra that affords the clue 
to a means by which a stricture may be excised. The ‘ how’ and the ‘why’ 
of it is explained in a i^aragraph which I A^-ill transcribe from my earlier paper 
(loc. sup. cit.) .- — 

“ The urethra when slit up is converted from a tube lined rvith mucous membrane 
into a ‘riband' covered with mucous membrane ; its restoration is to be left entirelv 
to natural processes, and -inll depend upon the ob\ious fact that a strip of mucous 
membrane flanked on either side by raw tissues, which tend naturally to fall together 
and cohere, will, when this has taken place, be of necessity converted into a tube."’ 

Clearly it should be an easy matter to excise a short length of the urethra 
by cutting out a portion of the ‘riband’ and bringing the cut ends together 
by catgut sutures. The knots of the sutures will all be inside the urethra, 
and will not be seen again ; while the eireular uretliral wound, protected bv 
means of perineal drainage from irritation by the urine and from contact 
with the catheter, is found to heal very readily. 

The method of operating I am about to describe will be found to differ 
from that described in my original paper in the following important particu- 
lars : (1) The membranous urethra is not sought for and opened in the first 
stage, and often not opened at all. (2) The channel through the strictured 
j)ortion of the urethra is disregarded and not looked for. In this wav the 
most tedious and dilficult steps of the operation are escaped ; and the" deep 
dissection and disturbance of the deep perineum in the search for the 
membranous urethra avoided altogether. 
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THE OPERATION. 

The patient is placed in the extreme lithotomy position. 

Step 1. {Fig. ISJ'). — The angular incision B A c, the apex A being over 
the central point of the perineum. The deep fascia of the ischiorectal fossa is 
seen, and must be o]icned on cither side u-ith a blunt instrument ; the left 
thumb and forefingci- are introduced so as to grasp the front portion of the 
external sphincter. This muscle is now severed from its attachment to the 
bulbocar'crnosus muscle at the central point and pushed backwards. 

(The new method now diverges from the old, in which the ne.xt step was 
the membranous urethra.) 



'”• '"TfirffS '.r r i'lr 3“ rsziir"” 

Step 2.-The perineal incision A 

and several inches of the corpus spongiosum and uieth , st^.^cture by 

the urethra yet. Define the inflammatory mass ^ 

dissecting it up on either side so as to loosen it in its , 
to lift it en viasse out of its bed when the moment ^ f choice, 

Step 8 iFig. I55).-Take a tnll-sized arethra 

and pass it down to the face of the stricture ; cleail) „,-eserved. 3Dke a 

now occupied by the bougie is in good order and mus p^_^ .^-ithdraw the 

transverse cut into the urethra over the , fg entirely severed 

bougie, and continue the transverse cut stricture. The sound 

(NB : in all its coats) immediately m front of f^rv mass 
urethra will now be entirely detached from mflammat 3 
During this step some slitting up of the sound urethra mO 

surgeon thinks it helpful. 
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Step 4 . — ^Dissect the inflammatory mass out of its bed on the triangular 
ligament, working from before backwards and laterally. As it becomes 
loosened, turn it over backwards so that the dorsal aspect of it, with the 
urethra, the urethral foramen in the triangular ligament, and the face of the 
triangular ligament itself, all come into view (Fig. 157). The most distal 
portion of the mass — and that is where the stricture must be — is now 
nearest to the surgeon ; on the upper aspect of the mass will be seen the 

urethra emerging from its foramen in the trian- 
gular ligament, to lie more or less embedded on the 
surface of the mass for a little distance, before 
plunging into it at the stricture site. 

Step 5. — To remove the stricture and the in- 
flammatory mass with the minimum length of the 
urethra. We know that the stricture must be 
situated at the distal end of the mass, and that 
it must lie between the distal end (previously called 
the ‘face of the stricture’ when in situ) and that 
point at which we can see the urethra entering the 
mass on its dorsal surface. 




Tig. 155. — A bougie parsed down 
to the face of tlic stricture, and the 
first transverse cut made over the point 
of the instrument. A. Triangular liga- 
ment • B. Bulb ; C Stricture mass. 


Fig. isn. — The corpus sponiriosum 
and urethra completely divided. 


Proceed thus : By a series of sections about } in. thick, cut awav tlie 
distal end of the mass until the open mouth of the urethra (Fig. 158) 
ap])ears, with pcrhajis a little urine flowing from it: pass a full-sized rubber 
catheter through it into tlic bladder, tluis proving tliat tlie stricture has been 
entirely removed. We can now clip away the remainder of the inflaminatorv 
mass with knife and scissors, and we are left with jjcrfectly sound proximal 
and distal urethra to bring together aeross an intervening gap tliat looks wide 
but will prove in reality to be trivial in extent. 
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Step G {Figs. 159, 160, IGl). — Preparation for suturing : Both the proxi- 
mal and (if not already done) the distal irortion of the urethra are now freely 



Fig. 157. — Tho stricture moss raised 
from its bed and turned backwards, ex- 
posin? the urethral foramen (A) in tho 
triangular ligament, with tho urethra 
outlined on the dorsal aspect of tho mass. 



exposed. 


slit up, SO that the interior of the 
into a ‘riband’ instead of a tube. 



Fig. 159. — The proximal urethra has been 
cleared of the remains of the inflammatory 
mass, both proximal and distal portions of 
the urethra slit up to any extent that may 
be convenient, and the first suture introduced. 


After-treatment. — On returning 
eatheter, and the urine conducted 


canal is displayed, being now converted 
The ends of the ‘riband’ are then sutured 
together with fine chromicized catpt, 
the knots being on the mucous surface 
and eventually inside the urethra, n 
passing the sutures, care must ot 
course, be taken to include a substan- 
tial' share of the external coats of the 
urethra and corpus spongiosum. A 
good plan I see followed by some 
my friends is to put one or two relaxa- 
tion sutures into the outer coa s. 
rubber catheter is passed ^to th 
bladder and fastened with a s 
to the skin ; one catgut stitch p. 
through the skin on either side a 
level of the central point of per 
neum, and takes up also the anto^^ 
end of the triangular flap, thus bn „ 
it into its proper position. ( 
this suture may usually e on 
A suitable dressing is now 
the legs are released and brought dm n 
to bed, a rubber tube is 
to a battle suspended from the side 
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the bedstead. Each morning, -(vhen the dressing is cliaiiged, the bladder 
and catheter are gently ■washed through with boracic solution. On the fifth 
day the catheter is removed, aiid complete healing of the perineal wound 
will rapidly take place. Frequently the urine will pass almost entirely through 
the penis during the first twenty-four 
hours after removal of the catheter. 

The Passing of a Sound; When 
should this he done ?— It would 
ajjpear, at the fii'st glance, that the 
removal of a stricture and the substi- 
tution of an annular cicatrix, however 
accurately brought together by sutures, 
is likely to prove of doubtful ^'alue. 

The view has, in fact, been urged that 
in so doing we shall be merely replac- 
ing one form of stricture b}^ another as 
bad. Xothing could be more erroneous 
than such a contention, and one of the 
most intei’esting obser^■ations we have 

made relates to this matter. Early in ico.-T],e suturing completed and 

our experience we used to pass a full- the catheter introduced, 

sized instrument at the end of tliree or 

four weeks, and to me it was always rather an anxious proceeding ; but I do 
not remember any occasion on which the instrument was arrested at the seat 
of the former stricture. On tlie other hand, e.xperience, more or less acci- 
dentally acquired, has 
shown that patients will 
go for three or four 
years after this ojjera- 
tion -n-ithout the passage 
of any instrument, and 
without experiencing any 
inconvenience whatci'er. 
At the same time I do 
not think it wise to let 
a patient alone for so 
long as this, for the fol- 
lowing reason. There is 
no doubt that the cir- 
cular cicatrix of the 
suture line does contract 
very slowly — so slowly 
that it takes four or five 
Fig. IGl. — The oixiration finUhed. years to produce anv 

recognizable effect on 

the size of the stream. Then, however, the patient ivill probably notice 
that the stream is diminishing in size, and on instrumental examination it 
will be found that the opening will only admit a No. 5 or G English (I alwavs 
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use the Lister graduated bougies). Nothing can be easier than to dilate the 
stricture ujj, and lie will go on coinfortabh’' for another term of years. 

In vicio of these facts, what exactly shall we do ? It is difficult to be 
])rccise and categorical, but A'aluable light is thrown on this important 
question by a study of tlie following four cases ; — 

Case 1. — Tliis case, although not one primarilj' of stricture but of complete 
severance of the urethra, is very instructive. 

In October, J910, R. L. R., age 20, sustained severe injury to the perineum 
by falling across an iron bar. For four weeks after the injury he passed water with 
great pain, difficulty, and bleeding ; there was, however, no extravasation. On 
admission to the Alfred Hospital, examination of the perineum revealed a hard 
defined swelling about an inch in length in the course of the urethra. At tlie opera- 
tion it was found that the urethra had been completely divided, and the distal severed 
end doubled in upon itself into the urethral channel, causing the small but defined 
swelling that was felt externally, and leaving an inch or more of the urinarj^ channel 
formed only by the external fibrous sheath of the corpus spongiosum, which sheath 
had escaped laceration. In order to restore the urethra, the doubled-in portion 
was freely slit up, and also the end of the proximal torn portion ; the ends were 
then adjusted and sutured together with catgut. To mj^ great surprise no stricture 
formed, and in July, 1913, no instrument having been passed for two years, a full- 
sized bougie passed without any hitch whatever. 

I supposed that he was permanently free from further trouble as the result of 
his injury ; but no. Although I frequently saw him during the next few years, he 
astonished me one day in 1918, five years after the last instrumentation, by coaling 
to see me with reference to his urinary stream, ivhich seemed to be contracting. 
On examination, the circular cicatrix admitted a No. 7. Full dilatation was at once 
carried out, and he has not needed any further treatment, although eight years 
had passed. 

For the purpose of this paper I asked him to I’isit me on March 25. 1920. There 
had been no sign of diminution of the stream since the last dihatation eight years ago. 
I now passed one instrument. Lister 11-14, into the bladder ; there was just sulficient 
resistance, as the bulbous end passed through the circular cicatrix, to locate its 
position ; that ivas all. 

Case 2.1 — R. T., age 38. Operation in Alfred Hospital, Nov. 12, 
man had endured dreadful suffering for three or four j^ears. The operation anorrtea 
complete relief, but no persuasion or explanation could induce him to come bac ' 
to see us. Instead, he was surly and quite thankless. In a later publication 
was able to make this further note : — 

“ 1923. This man has been seen bj' my former house surgeon. Dr. It. S. 
Newton. The man states that he is quite well, although no instrument has een 
passed since the operation ” (six years). 

I believe that although six years had passed since the operation in this case, 
this foolish man has only to go on long enough and he will be in seiious 
trouble ; but it will probablj"- prove to be only after the lapse of perhaps cn 
jmars from the operation. 

Case 3.® — W. K., age 55. Operation for strieture in Alfred Hospital, Feb. 1-^ 
191G. No instrument was passed after the operation. He cxpiaiiK < 
returned to the hospital on one occasion but failed to see me, aM 
again. He was seen on March 5, 1919, three jmars after operation. ® ‘ 
he had experienced no trouble wliatever, but had been mentalb' jjjation, 

he should suffer through neglecting to have an instrument passed. . * 7-10 

Lister bougies 9-12 and 8-11 were arrested at Die site of the old ^ " ’j 
passed tlirough, and dilatation ivas at once proceeded with up to - 
not seen him since. 
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Thus it ^vill be seen that in the case of this man the process of contraction 
of the circular suture line took three years to reach the size of No. 7,. but 
he had not yet noticed anj^ diminution of the stream. 

Case 4. — ^Medical practitioner, age 54. Operation December, 1921. First instru- 
ment passed March, 1926, four and a quarter years after operation. He had noticed 
some diminution in the size of the stream latterly. Lister 5-8 passed, and dilatation 
up to 9-12 was at once carried out. 

An interesting and useful piece of information seems to emerge from a 
study of three of these cases in regard to the rate of contraction of the circular 
suture line. Roughly, it would appear that the rate of contraction will be 
about two catheter sizes (English) per annum. Estimating the normal calibre 
of the urethra at Nos. 12 to 14, at the end of the first year contraction will 
have taken place down to No. 11, at the end of the second year to No. 9, at 
the end of the third to No. 7. at end of fourth to No. 5 ; and now for the 
first time the patient will perhaps notice that the stream is becoming smaller. 
This is on the assumption that no instrument has been passed during these 
four yeai's. On the other hand, if the urethra is fully dilated once a year 
during the first years after operation, the rate of contraction greatly 
diminishes with age, so that the interval between instrumentations may be 
extended to several years (cf. Case 1, in which after the third year no 
instrumentation was required until five years later, when No. 7 passed ; 
then after a further intein'al of eight years there was no diminution of the 
stream, and No. 11 passed). 

Putting the result of these observations into tabular form ; — 

1. “Where no instrument is passed for several years following operation 
{Cases 3 and 4) : — 

.‘Vt end of 1st year contraction to 11 (English) 

„ ,. 2nd ,. „ „ 9 

,, „ 3rd „ „ „ 7 ”1 Diminution of stream 

„ „ 4th ,, „ „ 5 ,, 1 noticed. 

2. Where the stricture is looked after — dilated once per annum during 
first three years after operation {Case 1) : — 

During 5 years from 3rd to Sth year, contraction took place to No. 7. 

During S years from Sth to IGth year, contraction negligible. 

Needless to say. there is nothing 'absolute’ about these tables. Thev 
simply rci)rescnt exactly what ha])pened in three cases. Further observation 
is sure to teach us more, ileanwhile I think that, if the above facts be care- 
fully studied, they will be found to furnish a solid basis for verv valuable 
working ])rinciplcs. and I would suggest the following programme as seem- 
ingly a sensible one : — 

Examine the urethra every twelve months for the first three years, alwavs 
dilating fully, and be guided by the behaviour of the case as to the future 
conduct of it. Tiic jiaticnt must, of course, have the position explained to 
him. and be told to come without delay shoidd any diminution of the stream 
become noticeable ; but that is not likely to take place until after the lapse 
of several vears. 
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The Advantages of Perineal over Per-urethral Drainage.— For one 

tiling, tliere is always a tendency for a little urine to run down outside the 
catheter ; the perineal catheter conducts such urine outwards through the 
perineum and au-ay from the suture line in the urethra. On the other 
hand, penile drainage permits immediate closure of the perineal wound, so 
that ally urine passing into the uretlira remains there, with resulting gross 
eontaniination of the suture line. This, together with the mechanical 
disturbance resulting from contact of the catheter with the suture line, is 
unfa^■ourable to quiet healing. The perineal route of drainage is, in my 
opinion, indispensaiile. 


Ao/e on Perineal Access io TJrciltra. — Although this matter is not essen- 
tially iiiA'olvcd in the operation I have described, it is nevertheless of interest 
and imjiortance, and should be included in this paper. The urethra from the 
apex of the prostate to the base of the glans penis may. be exposed and laid 
open through a ]3erincal incision carried forward so as to invade the posterior 
half of the scrotum. It is done in the following way ; — 

1. Exposure of the membranous urethra, and the detachment anteriorly 
of the external sphincter from the bulboeai-ernosus muscle [vide supra). 

2. A mesial perineal incision e.xtending forwards to near the base of the 
scrotum. By retracting the skin forward, the bulb and perineal uretlira may 
be slit up to the e.xtent of 3 or 4 in. 

3. If we desire to expose still more of the urethra, it may be done by 
prolonging the incision forward so as to invade the scrotum to the e.xtent 
of about 1 in. By again retracting tlie scrotum forwards we shall be able to 
e.xpose and slit up the urethra as far as the root of the penis. 

4. If the jienile urethra is fibrosed and strictured, and we wish to examine 
the interior of it, this can stilt be done through the perineal wound by' further 
prolonging the incision until the scrotum is bisected in its posterior half. The 
finger can then be run along by' the side of the urethra, hooked over the dorsum 
of the penis at its root, and the jjenis stripped out of its skin and brought 
naked into the field of operation, the penile skin being now turned inside out 
like an umbrella. If desired, the penile urethra can now be slit up as far as 
the base of the glans without wounding the penile skin. There ryill be no nee 
for suturing any' j^ortion of the urethra ; the scrotum alone will need a eu 

stitches. . r 

It seems almost unnecessary to add that such an extensive slitting up 
the urethra as this would be neither wise nor profitable unless in the piesence 
of r'ery' general and severe fibrosis of the urethral walls and corpus spongiosum. 
Strictures of the penile urethra are quite unsuitable for excision in any cas • 
I have inserted the description of this mode of access because theie aie ca 
in which it is valuable, and such cases are not very' infrequent. 


A^oie on Urethral Stricture and Syphilis . — It should be borne 
that practically every case of inflammatory stricture has been ange^ 
exposed to syphilitic infection, and a blood test f „ swell- 

operation of excision. In one of my early patients a diffuse ^ secondary 
ing of the tissues of the perineum followed the operat , 
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hscmorrhage occurred, and the result of the operation was unsatisfactory and 
the stricture reevu-red. I have heard of at least one other case which was 
attended by the same results ; in both cases the blood test for syphilis gave 
a j^ositive result. While I am not convinced that the phenomena were 
traceable to syphilis alone, the lesson is nevertheless one that should not 
be disregarded. 

Finally, I desire to acknowledge my special indebtedness to my friends, 
Victor Hurley and Alan Newton, of the IMelbourne Hospital. They have both 
carried out the operation described in this paper with complete success and 
satisfaction, while according to me the role of privileged collaborator and 
assistant. I myself have never done the operation as here described, owing 
to my being no longer in active surgical practice. The semidiagrammatic 
illustrations have been drawn from mj’ description, with free use of a figure 
in Spalteholz’ Hand Atlas of Human Anatomy. 
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SYPHILITIC ARTHRITIS. 

By ALAN H. TODD, London. 

(.4)1 article based upon a Ihititerian Lecture delivered before the Royal College 
of Surgeons of England on Feb. C, 1925.) 


INTRODUCTION. 

Sypiuutic arthritis seems to have been recognized as a clinical entity by 
the ancients, and it ivas ivell known and described in the Middle Ages (e.g., 
Petrus Jlaetyr in l-tS5, and Feyriis in 1537) ; it is mentioned also bi' a number 
of the ivriters at the Renaissance jieriod, and notably by Fallopius, writing in 
1574. At a later date this knowledge seems to hai'c been entirely forgotten ; 
John Hunter, writing in 1786, knew nothing about the condition, though lie 
knew that ‘mercuiy eured rheumatism’, a fact which is also mentioned by 
Villelobos in 1498. It was not till 1817 that Sir James Russel recognized 
sj'philis as a cause of arthritis, while Richet wrote the first clear description 
of the condition, and distinguished it from scrofula, in 1853. Then, in 1886, 
followed Glutton’s classical paper. 

Since then, many articles have been written upon the subject, and it is 
eas}^ to compile a bibliograpli}’^ of three or four hundred references ; but 
though the subject is well known by' individual writers, it is not one that 
is at all widely' recognized by the generality' of our profession, and the 
diagnosis is seldom made. Text-books dismiss the subject, as a rule, with 
a few lines, and certainly' the majority' of doctors regard sy'philitic arthritis 
as being a rare disease and one that hardly' enters into practical diagnosis 
or treatment. 

The particular object of this paper is to show that the disease is by no 
means so rare as it is commonly' thought to be ; to direct attention to the 
fact that it assumes many' forms, several of which closely' resemble othei 
conditions ; to emphasize that sy'philis is a cause Avhich should be borne 
constantly' in mind when the diagnosis of a case of arthritis is undei con 
sideration, and that in every' case the presence or absence of a luetic factoi 
should be im'estigated and considered ; and lastly', it is proposed to descii c 
one or two of the rarer manifestations of sy'philitic arthritis, such as aie 
probably' not generally' recognized as being sy'philitic. 

Charcot’s parasy'philitic arthropathy' is well known, and ^ 

missed without further mention, while little need be said about an o s 
sy'philitic osteochondritis or sy'philitic osteitis, both of which are vel-'noni 

conditions. . ,. . 

Definition. — It is necessary', of course, to draw a very' definite ( is u 
between syphilitic arthritis and arthritis occurring in a syphilitic subjee . 
sy'philitic arthritis is meant arthritis due to svphilis. In a gooc many 
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the recorded cases, it is evident tliat the diseases described rvere not really due 
to syphilis, but rvere simply cases of rheumatic artlmtis, gonorrhoeal arthritis, 
or some other condition, occurring in a S 3 ijhilitic subject. This, no doubt, 
explains the ^-eiy variable character of the clinical pictures described and the 
response to treatment. A true sjTrhilitic artiu-itis is one rvliich is funda- 
mentalh- due to s\'philis, and is curable b\' antisj-philitic treament, at anj' 
rate if it be diagnosed fairh' earl}'. The last is a ver}' important criterion 
in diagnosis, and is a much more important piece of evidence than any 
Wassermann test. 

Frequency. — Statisties as to the frequeney of sypliilitic arthritis are 
absolutely unreliable, for two reasons : (1) llany cases are unrecognized and 
vTonglv diagnosed ; (2) !Many recorded cases are those of arthritis occurring 
in s}q)hilis. and not of syplu'litic artlnitis. Certain facts, however, are sugges- 
tive : (1) Parrot says that 5 per cent of all congenitally s^-pliilitic babies have 
arthritis ; Fournier gives the figure as 39 per cent, whilst von Hippel says 
that 56 per cent of a consecutive series of 77 children with keratitis punctata 
and other well-recognized stigmata of syphilis had artliritis ; in the vast 
majority of these cases the knees were affected. (2) Schuller states that 70 
per cent of all arthritis in children is S}'philitic. (3) Pacts says that 63 
per cent of nati\'es working upon the Panama Canal suffering from acute 
arthritis had syjjhilis, and that the arthritis itself was s}'philitic. (4) Lacatere 
states that 70 per cent of the natives of ^lorocco have s}'phih’tic arthritis, a 
fact which is due to the extreme prevalence of s}'phi]is amongst the natives, 
and their habitual neglect of all forms of treatment. 

If it be true that arthritis is as comm'on as has been stated in congenital 
syphiUs. there must be a large number of these cases, persisting into later 
life, undiagnosed and quite unaccounted for, even after due allowance has 
been made for the deatli of a number of these children, and the disappearance 
of the disease, even without treatment, in a number of other eases. More- 
o^'er, this consideration api)lies only to those cases which are due to congenital 
syphilis ; it takes no account of the comparatively large number of cases 
due to the acquired disease. 

^’on Hippel makes tins \ er\' important observation ; no case of sijphiUs 
that has been cfpcienthj treated ever drvelops syphilitic arthritis. It seems 
probable, therefore, that with the highly clficient organization that has now 
been created for dealing with this disease, in the wa}' of elinics for the treat- 
ment of venereal diseases, and the like, this disease will gradually be altogether 
eradicated ; meanwhile, it is essential that every member of our profession 
(not the specialists only, but the rank and file also) should learn to diajjnose 
the disease in every possible case, in order that dissemination b}* untreated 
patients may cease as soon as possible. 

The disease occurs in all stages of syphilis, both congenital and acquired. 
It is a protean condition ; there can be no such thing as a tvpical word-picture 
of syphilitic arthritis. It occurs in many forms, and in verv variable dcorees 
of severity, whilst the \ arious forms are not clearly demarcated from" one 
another : transitional forms arc found between the various clinical t\'pes. 
so that the whole form a more or less well-graduated scries from the mildest 
cases up to the most severe. 
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ARTHRITIS IN CONGENITAL SYPHILIS. 

In congenital SA-jjhilis. artln-itis occurs in two forms whicli are more or 
less jjcculiar to this stage of sj-philis, and in one form which is common both 
to the congenital and to the acquired disease. In infants, the t\-])ical fomi 
is Parrot's syphilitic osteochondritis. Avhilst in older children the well-known 
‘Chitton joint' is the common form. In addition to these forms, we meet 
with certain others which are exactly analogous to the tertiary s\-])lulitic forms 
met with in adnlts. 

Parrot’s Syphilitic Osteochondritis is a juxta-epiphysial inflammation. 
It occurs in about a per cent of congenitally sj'philitic cliildren, usuall_v in the 
first three weeks of life, and practically always during the first three months. 
It affects the upper more frequently than the lower limbs, which is in contrast 
with the plastie and other later forms of sj-philitic disease. The lesion is a 
gelatiniform change in the cartilage and bone. These break down to fomi 
a greenish-yellow fluid, from which a strongly positive Wasserniann reaction 
is obtainable. The fluid is scanty in quantit}-. Suppuration may or may 
not occur, and may or may not be microbic. In many cases complete separa- 
tion of the epiphysis occurs, and in many instances it is fractured, a flict 
which is perhaps not as well known as it should be. 

The X-ray changes include : — irregularity of the epiphysial line : a 
widening of tlie articular space ; thickening of the periosteum ; decalcification 
of the region of bone immediately proximal to the cartilage: a ‘cupping of 
the diaphysis, and a certain irregular density and streakmess of the bone in 
the region immediately adjacent to the cartilage. The prognosis depends 
very much more upon the presence or absence of visceral changes than upon 
the condition present in tiie bones themseh'es. Given timely treabnent, it 
is possible to produce a complete resolution in the injured joint ; but if the 
growing-line be much damaged, permanent shortening or defomiitj raa> 
occur ; and if the disease occurs in a situation where there is a pair of epi- 
physes, and one of these be affected more than the other, e.g., at the an' e 
or at the WTist, considerable deformity may occur later. This condition is 
somewhat comparable with the marked in-bowmg or out-bowing of the e ows 
which may occur at about 50 years of age or so, a condition sometimci 
described as StolTs elbows. „ . 

Glutton’s Joints. — The joints commonly known by this name l^j 
described by Glutton in 1SS6. The condition consists in a sjannie 
hydrarthrosis affecting both knee-joints in children of S to 16 years. 
onset is insidious, and there is no pyrexia. A certain characteristic is^ 
absence of pain, which contrasts curiously with the marked 
the two knee-joints. In spite of the effusion, the patients are a e o 

quite well. . c 45 cases). 

In the vast majoi'ity the knees are affected — (11 out ° pj.g. 

In a good many’^ cases there are ey'e changes also, the joint 


ceding the eye changes in over SO per cent. X-ray 


: examination reveals no 

.nvinl sac, and a ce ain 


abnormality beyond the mere distention of the synovial picture of 

amount of separation of the bones in consequence. The quite 

a case of Glutton’s joint is very’ characteristic, and is, as far as 
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pathognomonic. Wth regard to this disease, it is possible to formulate a 
clinieal aphorism. 

Clinical Aphorism No. 1. — Bilateral, painless hydrops of the knees in 
children is due to syphilis. 

The prognosis is favourable ; the condition responds very veil to treat- 
ment, though it is somewhat prone to relapse. With prolonged treatment, 
however, complete cure usually results, and it is seldom that the disease 
persists and becomes chronic ; at tlie same time it must be remembered tha 
in occasional instances this takes place, and it is not possible to tell before- 
hand which are the eases in which this maj' occur. Whilst the outlook, 
therefore, is usually favourable, it is obvious that it is unwise to give too 
eonfident a prognosis, especially as a few cases are on record which, beginning 
as tyjiical Glutton's joint, have ended up with bony ankylosis in spite of the 
most vigorous and prolonged treatment. 

Lastl}', there are various types of arthritis which one encounters in 
congenitally sj^ihilitic children wliieli are exactly analogous to the tertiary 
si^hilis seen in adults. I will postpone consideration of these until I have 
described the earlier forms which occur in adults ; the tertiary forms ean 
then be considered all together. 

EARLIER FORMS OF SYPHILITIC ARTHRITIS IN ADULTS. 

In acquired syphilis arthritis is eneountered in various forms and at 
every stage of the disease. There is no strict delimitation of certain forms 
to certain stages. Moreover, one form may merge into another, whilst in 
other cases the forms retain their individuality throughout. One form may 
appear in more than one clinical stage of syphilis ; for example, hydrarthrosis 
appears in the secondary, the intermediate, and the tertiary stages of the 
disease. On the whole, however, one may say that syphilitie arthritis is 
more severe in the later stages of sj'philis. It affects the joint struetures 
more deeply, and is very much more destructive, and also more resistant to 
treatment. Unless it is diagnosed early, and treated vigorously, it is one of 
the most disabling of joint affections — considerably worse than tuberculosis, for 
it remains in a half-cured state for many years, and is very resistant to treat- 
ment. A tuberculous joint, treated according to the most approved modern 
methods, usually undergoes complete resolution, or else bony ankylosis ; it is 
only in inadequately treated cases that partial limitation of movement, or 
partial ankylosis, occurs. A joint which is freely movable is trustworthv. and 
a joint which is firmly ankylosed is trustworthy. A joint whose range of move- 
ment is markedly restricted, or whose range of movement, ei'cn within eertain 
limits, is not smooth and painless, is a constant source of disabilitv. unreli- 
ability, and perhaps even danger. This is the very condition in which un- 
diagnosed syphilis, or inadequately treated syphilis, is liable to leave a joint. 

For example. I have in mind a boy of 12 years, who was diagnosed at 
first as a case of tuberculous arthritis of the knee-joint, and was treated upon 
that assumjition. though in a rather indifferent manner. The result is that 
now. seven years after treatment began, he is left with a knee which is neither 
cured nor yet very active : wliich refuses to respond to antisyphilitic, or anv 
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otlier, treatnicut ; wliich is not ankylosed, and j^et wiiicli is very far from beinff 
freely or jrainlessly movable ; which, in short, is a constant source of annoy- 
ance and diflicnlty to him. It being a case of syphilis, one hesitates to excise 
such a joint, quite apart from the undesirability of excision at this aoe for 
other reasons, such as recurring flexion ; the only prospect, therefore, seems 
to be that this boj^ svill Jras'e to wear a caliper until he is grown up, and 
pcrha]5s even afterwards. 

D’Arcy Power’s classification of sjqrhilitic arthritis is as follows : — 


Secondary 

syphilis 


[ Arthralgia 


jSy 


novitis ■ 


I Intermittent 


I Chronic 


Tertiary 

syphilis 


/ Gummatous synovitis 

j Chondro-arthritis, ulcerating or Virchow's joints 
(Tabetic, sclerosing, or Charcot’s joints 


Congenital 

syphilis 


Sup]nirativc arthritis 
Hydrarthrosis 

' Symmetrical serous synovitis or Clutton's joints 
Gummatous synovitis 

Chondro-arthritis, ulcerating, or van Gies’ joints 


It is not, in my opinion, a complete classification, according to oiir 
modern knowledge of the disease, but it is the best that exists, and I quote 
it in its original form. It must be understood, of course, that it is not to be 
taken in too arbitrary a sense, and that a certain amount of ‘ overlap ’ occurs ; 
that is to say, ivhilst certain fairl}’- ivell-defined forms of syphilitic 
arthritis occur at ^•arious clinical stages of syjrhilis, there are transitional forms 
also, and the occurrence of the types is not confined to the stages mentioned. 

Arthralgia is often regarded as rheumatic. It may appear even before 
the early rashes ; the pain is ne^'er severe in character, and would often be 
more correctlj’ described as an ‘ ache ’ than as an actual pain ; as in tertiary 
syphilis, it is very often chiefly nocturnal. It is rather characteristic that 
gentle passh’e moA’cment does not inci’ease the discomfort at all ; in muscular 
rheumatism, fibrositis, and similar conditions, mor-ement increases pain, as is 
well known. The marked increase of discomfort at night, and the absence 
of increase of discomfort upon movement, will sometimes serve to sugges 
the correct diagnosis ; in some cases, the administration of antisj phi i ic 
remedies causes a temporary increase in the amount of pain, and this usua } 
clinches the diagnosis. A Wassermann i-eaction confii’ms this, and tie con 
tinned administration of suitable remedies produces a rajiid and peinianeu 
cure. The arsenical derii’atives are more effective, as a rule, than t le o ( er 
mercurials. The jjatholog}^ of the condition is not accurately knovn, as no 
one apjrears ever to have cut into a joint at this stage ; but as the lange o^ 
movements is never restricted, it seems probable that the condition is no 
one of effusion into the joint-cavity; if a joint becomes acutely 
there is usually some flexion, and some limitation of movement. 
more probable, therefore, that syphilitic arthralgia consists in an in ra i 
of the muscles, fasciie, etc. 

Clinical Aphorism No. 2. — Never diagnose rheumatism in nni/ . o 
until syphilis has been excluded as a possibility in the diagnosis. 
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Hydrarthrosis occurs in secondary sj'philis in two forms, viz. : (1) 

Transient hydrops (early) ; and (2) A later, more persistent form. 

1. The transient early hydrops usually affects the knees, but may be 
polvarticular. Fluid is abundant, and the synovial membrane is swollen. 
There are no signs of redness as a rule. Pain is moderate, and gentle passive 
movement does not hurt, though interosseous pressure may do so. It re- 
sponds very readily to antis}-philitic treatment, and especially the employment 
of arsenical drugs. The condition pursues quite a mild clinical course as a 
rule ; but in exceptional instances it is exceedingly acute, and even simulates 
the presence of suppuration. It is, however, characteristic of the disease, 
even in this very severe form, that the timely administration of antisj'pliilitic 
remedies produces a rapid and complete cure. Pain, tenderness, malaise, and 
pvrexia — all or any of these may be present or absent. 

2. The later and more persistent form of hydrarthrosis may be chronic 
from the outset, or may become chronic, following an acute onset. This 
condition may be symmetrical, and then, like Glutton's joint, the condition is 
extremely suggestive, and practically pathognomonic, of sj'philis. It is seldom 
that the two joints are equally affected at any given moment ■ as a rule one 
side starts first, and the other follows later, and under treatment one side gets 
well sooner than the other. There is a marked tendency to relapse — usually 
at irregular intervals, though occasionalh' the relapses are periodic. The 
disability, as compared with the amount of distention of the joint, is verj’ 
slight, and so is the muscular wasting. Discomfort is moderate in amount, 
and sometimes the joints are quite painless. The condition may disappear 
spontaneously, -s-ery much as a Hunterian chancre may, even in the complete 
absence of treatment. The diagnosis is made upon these characteristics, 
together with the Wassermann reaction, the presence of other evidences of 
syphilis, and (most important of all) the effect of antis\q?hilitie remedies. 
The presence or absence of a history of srqihilis is of very little account ,• one 
French writer mentions that of eighteen cases in which the diagnosis of 
syphilis was well established, not only upon clinical signs, but also by the 
Wassermann reaction and the effect of subsequent treatment, only one patient 
admitted infection, even when taxed directly with it. Sometimes, hower'er, 
the family history may gi^■e a certain amount of help. 

The Plastic Form of secondary sjqrhilitic arthritis is much rarer than 
hydrarthrosis. There is. as a rule, a long history ; there is thickening of 
tlic synovial membrane, and especially of the perisynorial tissues ; the whole 
joint seems swollen, and the swelling has the shape of the joint-cavity ; but 
there is, in fact, very little fluid present, and the greater part of the swelling 
is due to a general tumefaction of the soft parts about the joint ; such fluid 
as there is. is turbid and thick, but not flaky or stringy. It gives a positive 
^Yasscrmann reaction in 100 per cent of cases, and the Wassermann reaction 
in the blood-scrum is positive in a majority of cases. It is very difficult to 
detect any spiroclKctes in the joint-fluid, but lymphocytes are jjresent in 
great abundance, whilst polyinoqjhs are in a minority. There is usuallv a 
fine crepitation on movement, and a certain amount of pain, though not very 
much. Pyrexia is absent. The resj}onsc to treatment is verv slow, but most 
cases seem to recover eventually ; they often take one to two years in doini^ 
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so. The later the diagnosis is made and treatment is begun, the more chronic 
Avill the disease be. Tlie crepitation is no doubt due to the rubbing together 
of thickened soft parts, for it may disa]rpcar altogether after treatment, and 
does not necessarily indicate that ank3dosis is inevitable. The plastic form 
of s\qohilitic arthritis is usuallj'^ monarticular, but may be polyarticular in a 
jmtient rvhose syidiilis has been neglected. As a rule a big joint is affected, 
and nsnally the knee. Tlie order of incidence of the condition in the various 
joints apjrcars to he : knees, elbows, mid-tarsal, shoulders, wrists. 

No shai-jj border-line can be drawn between these cases and those in 
which tiierc is some affection of the bone itself ; transitional forms occur, 
and, if the bone is affected, the disease maj' terminate in some cases by 
changes of an ostco-artln-itic character. 

TERTIARY SYPHILITIC ARTHRITIS. 

GUMMATOUS ARTHRITIS. 

In the early' stages of this condition it is the synovial membrane that 
is mainlj' affected, and the joint is distended. At this stage the use of 
mercury and other remedies will effect a sjaeedy and apparently permanent 
cure. As a rule, howe\’er, actual structural changes, such as fibrosis, etc., 
arc present, and these cases are therefore much less favourable than the 
jn’eceding forms. E^’en at this stage, timely treatment is still capable of 
effecting a cure, but later forms are amongst the most chronic known. 
Occasionally acute and sudden in onset, they are usually the reverse. The 
pathological clianges maj' be fibrotic or ulcerative from the very first (i.e., 
cases of tertiary syphilitic ty'pe), or maj' develop out of secondary syphilitic 
forms, such as hj'drarthrosis or possibly the plastic form. When occurring in 
children, these joints arc sometimes described as ^■an Gies’ joints. They 
simulate tuberculosis A'ciy closely', and probably' most cases are mistaken 
for that conditioir. Reschke mentions a case in which one knee was excised 
for tuberculosis ; an ulcer next apjreared in the mouth, and this also was 
regarded and treated as being tuberculous ; eventually', the suggestion o 
sy'philis w'as made, and a Wassermann r-eaction jn-oved to be strongly positive , 
antisy'philitic treatmeirt effected a complete cure, both of the joint and o 
the mouth, withiir a few "weeks. . 

The gummatous process may' be purely local, or it may' affect the u lo e 
joint, and any structure of the joint may' be affected. The condition may 
result from congenital or from acquired sy'philis, and the 2 rathologica pic uie 
and process are identical in either case. Axhausen has described two ornis, 
namely', (1) Synovial ; and (2) Osseous. . • 

1. The Synovial Form.^ — Occurring chiefly "in children, this isease 
usually' the result of congenital sy'philis. Sometimes there is a ns oiy ^ 
trauma, which may' lead to an erroneous diagnosis of tubercu osis. ^^s^^ 
rule the larger joints are affected, the order of incidence being : 'nee, 
elbow, shoulder ; but the smaller ones may' be affected, e.g., .jjjj 

phalangeal joints. As a rule the effusion is very considerab e ^ 

because the patient is able to get about better than he could i ^ 
were tuberevdous, the condition being a painless one. Exceptiona y, 
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the pain is great, and in these cases the disease is conunonly diagnosed as 
being tuberculosis. Though called ‘synovial', the condition is, strictly 
sjjeaking. a perisynovitis. The lining endothelium and articular cartilage 
remain shiny, and it is the outer layers, i.e., the perisynovial tissues, rvhich 
become thickened. They form what has been described as a pseudo- 
timror-albus. In exceptional cases a fungous form of artlu'itis is present, 
with local jjrojeetions of coral-like form into the joint. 

It is obvious that the simulation of tuberculosis can be r'ery close, but 
certain points assist in the differential diagnosis : there is less muscular 
wasting than in tuberculosis, and, even after years of neglect of treatment, 
there may be little pain and little restriction of movement, whilst suppura- 
tion is practically unknown, and no other complications occur. It is prac- 
tically inconceivable that a child with a greatly thickened tuberculous joint 
could go about for any length of time without splintage or other adequate 
treatment, and yet not suffer grave aggravation of his complaint ; and in 
anv case, supposedly tuberculous, in which this condition of affairs is present, 
the diagnosis of sx’philis should be seriously entertained and duly investi- 
gated. The presence of an irregular, local, hmijiy thickening about the joint 
should always suggest the possibility of sjqjhilis, though in rare instances 
tuberculosis gives rise to a similar condition. The diagnosis will rest mainly 
uijon the result of a 'Wassermann test and the effect of treatment, whilst in 
some cases a helpful indication will be deri^■ed from the presence or later 
development of other evidences of sj'philis. such as iDeriostitis, eye changes, 
etc. As in all cases of suspected joint syphilis, the joint should be punctured, 
and the 'Wassermann reaction tested upon the joint-fluid as weU as upon the 
patient's blood-serum. 

Clixical Aphorism No. 8. — Never diagnose tuberculosis or any other form 
of arthritis until you have excluded syphilis. 

2. The Osseous Form.^ — IThen this occurs in young patients, it may be 
primarily an epiphysitis ; the articular surface becomes eroded and irregular, 
and there may be cavitation in the interior of the bone, together with bonv 
outgrowths and a secondary eruption of the inflammatory process into the 
joint. In adults, the condition bears a considerable resemblance to an ordin- 
ary ostco-arthritis in many cases, and in most cases osteo-arthritie changes 
c\'cntually appear. X-ray examination reveals the characteristic bonv 
changes, together with distention and some increase in opacity of the soft 
jiarts about the joint. Though described for convenience as tlie osseous 
form, it must not be assumed from this description that the disease is bv anv 
means confined to the osseous system : on the contrary, all the structures 
which enter into the formation of the joint arc usually affected, and the con- 
dition is merely described as osseous because it is in the bones that the most 
marked changes occur. In some instances, the joint ciianges are merelv a 
jKirt of a widcsiiread disease of the skeleton, and the bones are profouiidlv 
affected by tertiary syphilis, and extraordinarily deformed, throughout the 
wliolc of their length, or at any rate in parts altogether external to the articu- 
lations. It is not uncommon for gummata to break down and discharge 
externally, in which ease obstinate sinuses result. 
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Sometimes tlie spine is affeetecl, and there is then a very close simulation 
of tuberculosis, and as a rule it is only when some more obviously syphilitic 
lesion makes its a])])carancc (e.g., interstitial keratitis) that the diagnosis of 
syphilis is even entertained. In the few cases which I have seen the disease 
has been treated for sc\-cral years as tuberculous, though perhaps the possi- 
bility of its not being tuberculous should have been entertained when it was 
noted how verj' little the condition was responding to treatment. Sometimes 
the simulation of tuberculosis is rendered even closer bj’^ the presence of skin 
lesions wliich mimic tuljerculosis very closely. 

Case 1. — M. E. K., age G, was an in-patient of Guy’s Hospital, and underwent 
twenty -two operations for ‘ tuberculosis ’ of the glands of the neck, and was also under 
treatment for tuberculosis of one hip-joint and the opposite knee-joint. She was 
seen, in the course of her hospital career, by several surgeons, and no doubt seems 
ever to have been entertained as to the correctness of the diagnosis. A new house 
surgeon, anxious to distinguish himself, and with mind unbiased by previous 
diagnoses, suggested that a tVassermann test should be carried out ; this was done, 
and a strongly positive result was reported. Salvarsan was administered (this was 
in the early days, when the drug was given intramuscularly), and -within ten days 
the child became completely -well. 

I had the opportunity of watching her for two years afterwards as an out- 
patient, and during this time there -was no evidence of any relapse. There can be 
no doubt, therefore, that the disease was syphilitic. 

Case 2. — Jimmy tV., age 18, had been treated at several of the large hospitals in 
London for old ‘ tuberculous ’ caries of the spine, with the usual hump-back deformitj', 
for which he was wearing a spinal support. The case appeared to be, in all respects, 
a typical spinal caries, and it was only when evidences of tabes appeared, and he 
rvas referred to the Neurological Department, that the diagnosis of siThihs was 
suggested. Ocular sj'mptoms supervened, and though treatment with ‘GOG was 
given, only partial relief ensued ; but the interesting feature was that the eyes iinacr- 
■went material improvement, and ceased thenceforward to cause any pain at all. 

It is not possible to saj' that this may not have been a case of tuberculosis o le 
spine associated wdtli sj^philitic disease, but it seems more probable, in view' o i 
later history of the case, that the spinal condition also ivas sj'philitic. 

In adults, the whole of one large joint is affected as a rule, the knee. 
Sometimes there is assoeiated osteitis — this is the commonest form , some 
times the condition is a pure synovitis or arthritis. IVhen bone changes aie 
present, these may be extensive, and affeet the whole length of the one, oi 
at any'^ rate a considerable lengfth exterior to the joint, or the changes ma} 
be confined to the intra-articular part of the bone. As a rule ^ teo- 
are of an osteo-arthritic nature, and consist in the formation of mai 'ec os 
phj'tes and other excrescences; occasionally, masses of bone 
reflexions of synovial membrane, or other soft parts of tiie 
instances the bone may be locally enlarged, or tender, or hot . ^ or 

may erupt into the joint, producing secondary 

may form external sinuses. Now and again one meets w'lth e.xternal 

of small cavities in the interior of the ends of the bones, e.g.,^ considcr- 
malleolus or the olecranon process. In such cases, there may 
able pain, before the enclosed cavity bursts to the exteiioi. 

' Even in well-established gummatous arthritis, time y lea forms 

capable of doing great good, though not so much as in m ea 
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of the disease. However, it is particularly important to institute thorough 
and prolonged treatment, because the issue of the case, if this is not done, 
is so particularly serious. If the treatment be delayed, or inadequate, the 
usual result is the development either of (a) gross osteo-arthritie changes, 
of the proliferative osteophj’tic tj’pe, or else (b) ankylosis. The latter is 
especially likely to occur if the diagnosis is missed and no antisjqjhilitic 
treatment is gi^■en. If the articular cartilages be destroyed, bony ankylosis 
may ensue, and very often gross deformity takes place in the meantime, 
so that the ultimate result is very severe crippling. Even so, however, this 
result is to be preferred to the development of a fibrous ankylosis, which 
is nevei-theless a fairly common result of this condition. A fibrous ankj’losis 
is the worst of all possible results of any kind of arthritis, for such a joint 
lacks the freedom of movement that is necessary to insure inmmnity from 
injury, and also the absolute stability which bony ankylosis confers, ilore- 
over, in a case of s\qihilis. the development of fibrous ankylosis is particu- 
larly deplorable, because there is a gi'eater risk in attempting to convert this 
into a firm bony ankylosis by the performance of arthrodesis than is present 
in a tuberculous case : there appears to be a definite risk of non-union in 
these cases, even after a thorough prophylactic course of treatment. 

If there is any destruction of articular cartilage, no weight-bearing 
should be allowed, though movements of the joint need not be excluded. In 
the case of the lower limb, this means that a weight-bearing caliper should 
be applied throughout the active stage of the disease, and its use should be 
continued until the constitutional affection is showing a satisfactory response 
to treatment, and the joint condition shows a marked subsidence. On the 
other hand, it is important that the mobility of the joint should be retained, 
by frequent mo\-cments of the joint, when it is not subject to weight-bearing, 
or else there is an added risk of imperfect ankylosis. In the case of a hip or 
knee, therefore, the patient should be strictly enjoined to wear his caliper 
from the moment he rises till the moment he lies down, and to take it off daily, 
in order to exercise his joint, and put it through its full range of movements. 

Guyot mentions a case in which the appearance of this disease directh' 
ensued iqion an injury, and in such a case the whole condition might well be 
regarded as post-traumatic tuberculosis, unless the possibility of s^'philis were 
borne in mind and investigated. 

t'UNicAi, Arnoifisji Xo. 4 . — Monartkidar aiihritk of a defonnius iype at 
ait;i age. icit/i or icithout pprexia, map be .^pphilitic. 

A PSEUDO-RHEUMATIC FORM. 

This occurs (1) In Children, both congenitally sjqihilitic and those who 
have acquired the disease ; and also (2) In .-Idnlk. 

1. In children it may ens\ic upon Clutton’s joint, cither carlv. or after 
the lajisc of one or two years. Sometimes several joints are involved simul- 
taneously. and. if so. one is worse than another, as a rule. The order of 
frequency is : knees, ankles, wrists, elbows. In some cases one finds that, 
as one joint is getting better, another becomes involved : this mav lead to 
a stispicion of rheumatism, properly so-c.allcd. but (a) the condition docs 
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2iot respond at all to treatment with salicylates, and {b) the rate of evolution 
of the case is nsiially much slower than in true acute or subacute rheumatism. 
A further point in the differential diagnosis is the fact that keratitis oeeurs 
in somewhere about 73 ]2cr eent of the eases. Probably, however, the most 
important point of all is the fact that little pain occurs ; there may be slight 
discomfort when the joints are moved, or perhaps the complaint will only 
be of stiffness. There is distention of the affected joints, but they are not 
red, and there is little or no museular wasting, whilst the temperature, often 
normal, seldom reaches 90 °. It apjrears that the condition is one which is 
seldom recognized ; but the clinical jricturc of a polyarthritis in a child, without 
heat, redness, wasting, jjyrexia, night-starting, or response to salicylate treat- 
ment, and without jiain. should make up a ]>retty characteristic picture. Yon 
Hip]2cl meirtions a child who suffered from this disease for five years, and 
Gilbert quotes one in whom nine joints had been involved in the course of 
ll've attacks. If, in a ease of jrolyarthritis in a child, there is no response 
to salicylates, it is imjrossible to maintain a diagnosis of rheumatism ; on 
the other hand, if the case should jrrove to be sjqjhilltic, the response to 
a]i])rojn'iate antisyjihilitic treatment will be rapid and convincing. The 
following case is of interest in this connection : — 

Case 3. — P. J., age 8, limped for about two months, and her mother noticed 
s’welling of the left ankle ; she said that the ankle had been hurting her for about 
two days. A diagnosis of subacute rheumatism was made, and she was given 
salicylates. She had also a pustular eruption all over her body, resembling acne 
•vnilgaris, on and off for about a year. Her family doctor, Dr. Moor, of Westgate- 
on-Sea, noting that she ■was an habitual mouth-breather and mentally slow, adminis- 
tered dry thvToid extract, and most of the pustules disappeared in a month or so. 

In the following month her left knee developed a swelling, and this was painlep ; 
a diagnosis of tuberculosis was made, and the patient was put in a .splint. The swelling 
slowly subsided. 

Two months later several pustules just above the left ankle coalesced so as ‘O 
form three large red patches, as large as a penny or larger, resembling lupus : u'c 
skin was thickened and of the characteristic ‘apple-jelly’ appearance at the edges. 
Though there was no actual ulceration, it was thought that this might possibh hme 
been the result of the rubbing of the splint. The sore gradually subsided, and vas 
replaced by depressed scars, which have since been slowly replaced by f ?l ’ 

Pour months later the activity in the left knee seemed to have disappeared, and 
splint was discarded. Shortly afterwards a large mass of adenoids was ' 

TSvo montlis later, the left knee swelled again, and in a further two months the ' - 

became normal again, though some ■wasting of the left tliigh persisted. 
five months no recurrence took place, and then an effusion appeared in the le 
and in the right ankle. , ..igitv 

At this stage the patient came under my notice, and, impressed by the e 
of the condition, the failure to respond to salicylates, the painlessness of the 
the remissions of the disease in spite of the absence of immobilization, a 
failure of the disease to get worse in spite of the fact that she had been wal 
I strongly suspected syphilis, and dismissed the diagnosis of 
Wasserniann reaction proved to be strongl}' positive, and mercurr' an P. ‘ 
iodide -were administered. These did no good, and the child 'ivas a i 
hospital and given a course of N.A.B. Under this treatment the n > ^ 1 ^.^ 

S'welling rapidly disappeared, and the appearance of the limbs became nor 
W'as in November, 1924, and no recurrence has taken place since. 

2. In adults a number of scattered eases have been recoKlecl in 
the simulation of acute rheumatism has been very close. The disease 
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in young adults ; several joints become affected in rapid succession ; there 
is often considerable pain, increased by movement of the joints or pressure 
upon them ; and the joints themselves are very tender, swollen, and red ; 
the temperature may be raised considerabh’, even up to 103° or 101-°. Anaemia 
and copious sweating complete a picture which is practically indistinguish- 
able, at first sight, from that of acute articular rheumatism. There may be 
no other signs of S 3 ’philis to point to the jmoper diagnosis. The administra- 
tion of salic 3 dates, however, does no good, the lYassermann reaction is found 
to be strongh’ positive, in some cases iritis or some other manifestation of 
S3'philis ma3' appear, and — most important of all — treatment with neo- 
sah'arsan or some other arsenical derivative produces a rapid and permanent 
cure. Though these cases are rare, it is important to be aware of their 
existence, and not to persist in the diagnosis of acute articular rheumatism 
in a case in which the recognized treatment for that condition fails. 

Cltxic.al Aphorisji No. 5.— Acute rheumatism which does not react to 
salicylates is almost ceiiainly syphilis. 

THE PSEUDO-KHEUHATOID FORM. 

Occasionalh' one meets a case of what seems, clinicalh’, to be t 3 ’pical 
rheumatoid arthritis, with radish-shaped fingers, pvrexia, sweating, pain, 
debilit 3 ', intermittent pyrexia with exacerbations and remissions of the disease, 
etc. The simulation of rheumatoid disease is complete, and it is onh" b 3 ’’ 
carrying out the Wassermann test in ever 3 ' one of these cases, and treating 



Fig. — Psoiuio-rheumntoid form of nrtliritis. 


those iiaticnts who give a jiositive result with antis 3 -])hilitic remedies, that 
the true diagnosis can be made. In a small proportion of tliese cases, treat- 
ment by 'COG' or the like effects a rapid and absoluteh' permanent cure, 
which seems to jirovc conclusivelv that the disease is not rheumatoid arthritis 
l)ut a form of svphilitic arthritis. 

Tlie jiatient whose hands arc illustrated in Fig. IC‘2 was seen bv me at 



272 THE BBITISH JOUBHAL OE SUEGEET 

Giiy\s rios])ital sonic fourteen years ago. She had been treated for some 
time for ordinary rlicumatoid artliritis, ivitiiout tlie sligiitest result. At that 
time, impressed liy tlie ease of JI. E. K.. quoted above, I ivas making a routine 
investigation of each and every case of arthritis, no matter ivhat its nature, 
ivliieh I liad tlie ojijiortimity of examining. In tliis case, to my gj-eat surprise, 
a .strongly ])ositii-e AVassermann reaetion ivas obtained ; I regarded tlie case, 
quite naturally, as one of rheumatoid arthritis occurring in a patient ivlio 
chanced to be .syjihilitic ; but, thinking it ivortli ivhile to follow the matter 
up. I got her admitted, and treated ivitli ‘606’, which was then a conipara- 
tii'cly new drug in this country. The siirjirise of everyone was very great 
when the swelling of the hands and all other manifestations of rheumatoid 
disease disa]ipcarcd comjilctcly within three days ; I watched this patient 
for two years afterwards, during which time the AA'assermann reaction remained 
negative, and no further symptoms of any kind apjieared. 

Brouardcl also mentions the ease of a man of 55 years, who contracted 
syphilis at the age of 17 I'cars, and was married at 23. At 49 years lie com- 
plained of slight stiffness of the .spine : at 53 years he had a pain in the arch 
of his instep when walking. A year later he was unable to walk, owing to 
the stiffness of his tarsus. His spine was rigid, especially in the lumbar 
region ; botii his ankles ivere swollen and globular, and X rays showed a 
bone lesion to be jircsent. Though movements were decreased in range, the 
joints were not at all tender. His knees now became swollen, and the dia- 
gnosis made was chronic rheumatoid arthritis. In view, however, of the 
history of syphilis, and the fact that one of his children had been born dead, 
a course of mercury cyanide injections was gir’cn. and he began to walk again 
after six weeks, eventually recovering completely. 

The Pseudo-tuberculous Forms. — ^Thesc have been described in pass- 
ing. under their various headings, and it is only necessary here to enumerate 
them. They include : chronic iiydrarthrosis : chronic plastic arthritis , 
chronic gummatous perisynovitis (jjseudo-tumor-albus) ; chronic gummatous 
arthritis with bone changes and a tendency to ankylosis ; chronic quiet 
ankylosing arthritis ; chronic suppui’ating arthritis. 

Suppurative Forms. — In congenital SA'philis, aseptic necrosis ma> occur, 
and the results of the necrotic process may be discharged as a kind o pus. 
In other cases, ordinary secondary bacterial infection takes place. 

In tertiary syjrhilis the suppui-ation is sometimes the end-result o se\ere 
gummatous arthritis. 

GENERAL DIAGNOSIS. 

The Family History must be fully considered ; and in 
history of repeated miscarriages during early married life is signi i . 

In a really t_\qjical case it may be found that first of all the mother 
during early pregnancy ; later, drrring the later months of pregnancy , 
she gives birth to a child which dies, within the first few das s. o o 
congenital syphilis ; and later, the children, though puny, surs is e or 
only to die of sorrre intercurrent malady. Bxrt it must also be 
that a history of predisposition to tuber-culosis may be mrs ea in„. 
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example, in one ease whieh Avas eventually pi’oved to be unquestionably one 
of s\qDhilitic arthritis, the issue Avas confused for a long time OAA’ing to the 
fact that the patient's mother and sister had both died of phthisis. 

Previous Diseases AA-ill also be inA-estigated, especially as regards the 
occurrence of interstitial keratitis, iritis, chronic glandular enlargement, etc. 
A negatiA'e history as regards the ijrimary lesion, in acquired cases, is of no 
importance AA-hateA'er, as mentioned aboA-e. The absence of any history or 
CA'idence of collateral syphilitic lesion, in a case of suspected SAqAhilitic 
arthritis, need not deter one at all from the diagnosis, for in many cases no 
other lesions deA'elop, A\-hilst in others they only deA-elop at some later date. 

History of Present Condition. — A history of recurring attacks of painless 
joint-SAA'elling AA'hich does not respond to salicylates or other treatment is in 
itself highly suggesth'e. If there be pain considerably Avorse at night (osteo- 
copic). this is still more suggestiA-e. In a person AA’ho has had syphilis, the 
occurrence of a Moaa- may precipitate the onset of an artlu-itis, just as it does 
in tuberculosis ; and one must guard against the error of OA-er-stressing the 
importance of this history, and more or less assuming, on this account alone, 
that the case is one of tuberculosis. In any case in AA’hich an arthritis folloAA’s 
a bloAA- upon a joint, in a patient supposed to be syphilitic, the possibility of 
the arthritis itself being SAqjhilitic should be considered. 

The Wassermann Reaction. — 

Clixic.al AraoBisM No. 6. — The Wa-^tsermann reaciion should he tested 
as an absolute routine in every case of arthritis of every degree of 
severity. 

Xcglcct of this rule has been the cause of a large number of cases of 
syphilitic arthritis being OA’erlooked in the past. To carry out a serum 
reaction in cA’ery case of arthritis should be just as much a matter of routine 
as is the carrying out of an X-ray examination and a test meal in cA’ery case 
of chronic dysj)ci)sia, and no great ]}rogi’ess in the diagnosis and treatment 
of syphilitic arthritis can be anticipated until this rule is uniA’ersally adopted 
and taught. It is necessary to test both the blood-serum and the joint-fluid, 
if the latter be obtainable. In a number of cases a positiA’e result aa’III be 
obtained from the joint-fluid AA-hen the blood-serum giA’cs a negatiA’e result. 
This fact also should be more AA’idely apjjrcciatcd. Ea’cii in clinics AA’here the 
AVassermann reaction is tested as a routine in cA’cry case of arthritis, unfor- 
tunately one still finds, in many instances, that only the blood is tested. Of 
course, if the reaction is positive in the blood, this aa’III suffice, but a negative 
finding in the blood docs not negative the possibility of syphilitic artlu-itis, 
and a joint-puncture should be made in all such cases. I haA'e repeatedly 
demonstrated this in cases that AA’ere presented to me as being unquestionabh' 
'negative'. In cases of simple SAqiliilitic synovitis, the joint-fluid may be 
straAA’-eoloured and fairly limpid, though sometimes it is rather threadA-; it 
is eoagidablc. and as a rule at this stage its AA'assermann reaction is strontrlv 
jAositiA c. In Ihe later stages the fluid is usually more curdy, and may be quite 
thready, or even turbid, Avhilst under the microscope it is found to contain 
a fairly large ]Aro])ortio!A of lymjihocytes. i.c.. about as mauA' lA’mphocA-tes as 
tliere are ])olymor]ihs. In tiicse cases it is necessary to rise" an aspirating 



274 THE BEITISH JOUENAL OE SUEGERY 

needle of quite wide bore, or else no fluid will be obtained for examination. 
The absenee of iniero-organisms, both on direct examination and on culture! 
is, of course, of some im]mrtancc in the differential diagnosis. 

In tlie later stages of congenital syphilis the Wassermann reaction will 
sometimes be found to be negative, thougli tJie arthritis lias not fully sub- 
sided ; it must not be assumed, liowcver, that the arthritis is not s\^jhilitic, 
for (I) it may be found at a later date that the Wassermann action is again 
positive, and (2) antisyphilitic treatment may effect obvious improvement in 
the condition of the joint. In other words, a negative Wassermann reaction 
cannot be assumed to exclude the ]jossibility of syphilitic arthritis, in cases 
of late congenital syphilis, at any rate until the effect of a course of anti- 
syphilitic treatment has been tried. As a corollary to this, one might add 
that in all cases in which the diagnosis of a case of arthritis has remained 
obscure, in spite of every jjossible investigation, it is ivorth ivhile to try the 
effect of antisyphilitic remedies. Occasionally a dramatic cure ensues, as, 
for example, in that of the woman pres'iousl}'^ mentioned who appeared to 
be suffering from very typical rlieumatoid arthritis of the hands, knees, and 
other parts, in whom a cure, apparently permanent, was effected after a short 
course of '606’. 

Clinical Details. — In regard to these, certain features may be stressed, 
and particularly: — 

Painlessness, in sjrite of profuse hydrops, especially when this is associ- 
ated ivith a peTfcctlj" free range of movement. 

Symmetrical synovitis. 

General liealth unimpaired in many’^ cases in spite of prolonged joint 
affection. 

Failure to respond to certain specific drugs, e.g., salicylates. 

Persisteirce of the condition in s])itc of treatment that would be success- 
ful in other conditions — rheumatism, rheumatoid ai’thritis, tuberculosis, etc. 

Osteocopic pain. 

Associated evidence of syphilis. 

Failure to produce tuberculosis, after injection into a guinea-pig of some 
of the aspirated joint-fluid, may be of assistance in the differential diagnosis. 

X-ray Examinations reveal, as a rule, no abnormality in cases of simp e 
syphilitic synovitis or Itydrops. In tlie tertiary stage of syphilis, however, 
there are usually well-marked changes, viz., those characteristic 1^” 

of the articular cartilages, and inflammation and erosion of the 
bones. As a rule, as in ordinary osteo-arthritis, the changes are pioi eia i\e 
at the margins of the artieular surfaces, and destructive over 
surfaces. As a rule there are irregular and often more or less pom ec 
phytes projecting from the edges of the articular suz’faces, and upon le i ^ 
these are less well defined in outline than are the osteophytes ° 
osteo-arthritis. Occasionally one sees deep and well-defined oca “ 

of the bone in syphilitic osteitis, and when this oceurs it is ^ eiy c lau 
istic. In the lower end of the femur, or in the head of the tibia, ^ 

one may see little rounded cavities, just under the articular 
size that would about accommodate a good-sized pea. m » „i.thritis 
is v'erv often a considerable amount of jieriostitis associated i 
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properlv so-called, and, to anyone avIio has learnt to recognize by cxjicricncc 
the characteristic appearance of syphilitic periostitis in a radiogram, the 
diagnosis of the arthritis itself is ])retty obvious. It is rather dilhcult to 
describe the appearance of syjihilitie periostitis, but some idea may be given 
by saying that it generally looks as if the negative had been striped longi- 
tudinally. along the diaphysis only, with a soft black crayon, or ])crhaps an 
artist's chai'coal : and as a rule it is the whole circumference of the bone that 
is involved, and not only one aspect, as occurs in traumatic periostitis. More- 
over, in the latter condition the deposit of new bone is generally more dense 
arid more localized than in syphilitic periostitis, and the pencilling looks as 
if it had been done with a fine HB pencil rather than with a soft crayon. In 
other words, the new bone in traumatic periostitis is much more compact 
in texture than is that seen in syjrhilitic periostitis. 

In children and adolescents the X-ray appearance is usually one of 
arthritis only, and in many cases, though the changes are obvious enough, 
it is difficult or impossible to say whether they arc those of half-healed tuber- 
culosis or of syphilis. In the knee, for example, one often meets cases in 
which the articular cartilage has been ulcerated away, the joint surfaces are 
fuzzy and irregidar, there is a certain amount of general porosity of the 
bones, but no attempt at ankylosis, and one is left in doubt as to the correct 
diagnosis. In short. X-ray examination is not very helpful in many of 
these cases, save that it differentiates at onee between s\']5hilis and sarcoma. 

RESULTS OF ANTISYPHILITIC TREATMENT. 

Speaking in general terms, one may say that the earlier the case is 
diagnosed, the better is the prognosis. Cases of symmetrical synovitis 
(Clutton’s joints) are easily and permanently cured, as a rule, by a 
short course of antisrirhilitic treatment ; occasionally, however, one meets 
one that is -very resistant and tends to relapse. The early tertiary lesions 
often do very well, if diagnosed early and treated vigorously ; and even 
late cases respond, now and again, in a most surprising Avay. Roberts, for 
example, mentions three cases that Avere successfully cured after haA'ing 
been wrongly diagnosed and Avrongly treated for a number of years : in 
tAvo knee cases of six years’ and ten years’ duration respectiA'ely, nearly 
normal function Avas recoA'ered, and some necrotic bone foci regenerated 
entirely ; another patient, Avho had had hip trouble and constant pain for 
tAventy-fiA'e years, described himself as being " entirely eomfortable” after 
only ten days' treatment. These cases, hoAveA'er, are fortunate exceptions, 
and as a rule it must be confessed that, where the SA-]ffiilis has reached an 
advanced stage, the cure of the joint Avill be slower and less perfect, Avhilst 
the prospect of a real and lasting cure becomes correspondinglv remote. 

Some of the most disappointing cases occur in tertiary SA’philis in older 
children. They drift on, becoming neither Avell nor markediy Avorse, for a 
number of years, and relapse from time to time ; they are even more 
chronic than some of the AA-orst tuberculous cases. Sometimes the disease 
]3ersists in spite of the most assiduous treatment of CA-ery kind, and the joint 
(very often a knee) remains in an exasperating half-healed condition, neither 



276 THE EEITISH JOTJENAL OF SUEGEEI 

resoh-ing nor ankylosing, but persisting in a sort of mid-way condition, 
periodically becoming swollen, painful, or flexed ; consequently, these patients 
haA'e to be treated in cabper splints for a great number of j^ears. for experi- 
ence has shown that, ajmrt from its undesirability upon general principles, 
excision is unsafe in these cases, owing to the risk of failure of bonv imion. 
Roberts mentions a series of 51 cases diagnosed as tuberculous by competent 
surgeons, and treated as such for jjcriocls up to fifteen years ; 26 of these 
cases were com]5letely cured when appropriate antisj-philitic remedies were 
administered, so that the ad\’isability of routine Wassermann examination 
and of the routine administi-ation of antisyphilitic remedies in all cases of 
arthritis defying diagnosis is abundantly demonstrated. Still, to be quite 
frank, the results of antisyjjhilitic treatment at a fairl}' late stage of the 
disease are, ujron the whole, disajipointing, so that our main hope for the 
prevention of this most disabling disease lies in the direction- of earher and 
better diagnosis. There is a most impressive contrast between the rapid and 
complete cure that can be effected in cases of syphilitic artludtis diagnosed 
in early childhood, aiicl the years of crippling, pain , and deformity that ma\' 
be inflicted if the diagnosis is missed. 


CONCLUSIONS. 

1. Syphilitic arthritis is not nearly as uncommon as it is commoidv 
thought to be. 

2. There are many forms of syphilitic arthritis, undoubtedly s\q 3 hilitic. 
that are not generally recognized, chiefly because the possibility is ne^er 
entei'taincd when the diagnosis is being made. Some of them closely nimuc 
other commoner conditions. 

3. It is x'ery important to diagnose these cases, and to diagnose them 
earl}’-, because tremendous suffering, danger, crippling, etc., are otherwise 

involved. • • i m 

4. In every joint-case, of whatever kind, the possibility of sj'philis siou 

be considered and im-estigated, . , 

5. 2Iost impoHant of all, a jouit-puueture, ivilh IT assennann ) e action an ^ 
cytological examination of the fluid, and a Wassermann reaction of tie oo . 
should he done as a routine in every case of arthritis of every hind. 

6. If the case remains undiagnosed after all possible im estigation, 
effect of a course of antisxqjhilitic treatment should be tried. 
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THE SO-CALLED BRANCHIOGENETIC CARCINOMA: ITS 
OCCUPATIONAL INCIDENCE AND ORIGIN. 

By RUPERT VAUGHAN HUDSON, London'. 

Ajion'G cases of malignant disease there occasionally occur patients who 
present themselves with a tumour of the neck and in whom, on careful 
examination, no discoverable focus of disease can be found. The tumour has 
the microscopical characters of a squamous carcinoma. In such cases the 
diagnosis rests between a primary carcinoma of branehiogenetic origin and a 
carcinoma secondary to a healed or undiscovered focus somewhere in the body. 

IMany such cases ha^'e been recorded in the jiast, and much controversy 
has arisen as to their mode of origin. In modern text-books, witlr the 
exception of Ewing's Pathology^ and Choyce’s System of Surgery (.\rthur 
Edmunds-, Raymond Johnson®), the information ujjon these cases is scanty. 
No consensus of opinion exists concerning them, and some authors deny tliat 
vestigial remnants can give rise to a malignant tumour. The prevalent 
opinion, howe\'er. with regard to these apparently primary tumours of the 
neck may he briefly summarized as follows : (1) A solid malignant tumour 
of the neck showing the structure of a squamous-celled carcinoma is most 
probably secondary to a healed or undiscovered focus somewhere in the 
immediate vicinity, (2) A tumour originating in vestigial remnant is rare, 
but occurs in two main types : (a) The branehiogenetic carcinoma ; {h) Tlie 
so-called endothelioma ; the former manifesting itself as a malignant swelling 
in which fluctuation can be detected, and having on section the structure ot 
a squamous-celled carcinoma arising in a pre-existing cy'st ; the latter as a 
solid malignant swelling showing the structure common to the endothelioma 
of the parotid and the submaxillary glands. The unusually early onset o 
secondary glandular infection may mislead the diagnostician. Ewing empia 
sizes the fact that branehiogenetic cai'cinoma Avhen it occurs is common} 
cy'stic. but admits the possibility' of a solid squamous-celled carcinoma o 
branehiogenetic origin. 


PARTICULARS OF CASES- 

At the Middlesex Hospital during the last two years there ha^e been n^ 
fewer than 10 cases of carcinomatous cervical tumour of obscure 
these cases 4 are still under obser^'ation. and may be jjresumed to e 
same nature ; but as the remaining 6 appear to fall into one 
pathological, and etiological group, they- are here recorded in c e ai^. 
most striking fact which emerges is the occupational incidence 

growths, for they' all occurred in minei’s or grooms. i 1 • nnd bc- 

These tumours each began as a small painless swelling just e ow 
hind the angle of the mandible. The gradual increase in size o 
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eventually compelled the patient to seek advice for ])ain. which was not local, 
but referred to the temporal region and back of the neck. On c.vamination. 
the only positive clinical sign was the presence of an ovoid tumour, regular 
in outline, and firmly fixed to tlic skin and deej) structures. The centre of 
the growth lay just below and behind the angle of the jarv, and the tumour 
extended upwards, filling the natural hollow between the upper third of the 
stemomastoid and the ascending ramus of the mandible, but not interfering 
with the movement of this structure. In sjiitc of rhinolaryngoseopy. no 
primary focus was then to be found. Microscopy revealed the fact that the 
tumours were squamous in origin. 

They were all treated by the insertion of radium, contained in platinum 
tubes 2 to 3 cm. long, and of a wall thickness which varied from 0-3 to 0-.5 
mm. The tubes carried quantities varying from 10 to 50 mgrm. of radium 
bromide, and were sometimes used with additional I-mm. screens. 

The following arc the records of these cases. The photographs and 
diagrams (tracings of actual photograjihs) are so arranged that the treat- 
ment and clinical course of each patient may be more easily and rapidly 
followed. 



Fig. 103.— Cose 1. Jul.v 21, 1924. Left 
side, showing t!ie tumour site raea-suring 
9 X C cm. Tlie stitches mark the insertion 
of the radium tubes. 



Fig. 104. — Case 1. Sept. 1, 1924. Tlie 
tumour is smaller. Tliree tubes of 25 mgrm. 
and three tubes of 50 mgrra., irithout 
additional screens, were inserted radially. 


Case 1. (Under the care of ilMr. A. E. AVebb-Jolinson.) — E, T,. a boy, age 19, 
wlio had been occupied as a miner for the last five years. In July, 1924, a vear 
before admission, lie had noticed a painless small swelling behind the amrle of the 
jaw on the left side. On admission he presented a large fixed, non-ulcerated mass 
in the left post-ramal recess. This mass was smootli and regular, and measured 
9x6 cm. (I'lg. 103). Below it. and at the crossing of the posterior belly of the 
omohyoid beneath the stemomastoid, was a small, soft, mobile gland. The only 
indication of a primaiy- focus was a suspicious roughening in the posterior nares. 

VOL. XIV. — NO. 54. 19 
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The microscopical picture showed the growth to consist of large masses of carci- 
nomatous cells of squamous origin invading lymphatic tissue. No keratinization 
and no prickle cells were present. 

Treatjient. — Three tubes of 60 mgrm., plus three tubes of 25 mgrm., were 
placed I- to i in. below the skin surface, and the tubes were distributed radially at 
the periphery of the tumour for twenty-four hours. No screens were used. The 
sentinel gland was excised. 

Seven -weeks later the irradiated area was flat and healed, but there was a 
suspicion of gi- 0 '\vth remaining at its upper pole and deep in the carotid triangle. 
In the corresponding site on the right side -was a soft mass of fixed glands at the 
superior cornu of the hyoid bone. The original site was re-irradiated for thirtj 
hours with six unscreened tubes, each containing 50 mgrm. (Fig. 16t). These ncrc 

placed •{- to I- in. below the skin surface, and 
radiallv distributed at the tumour peripherj- 
between the scars of sites of the application of the 
former tubes. The soft mass of glands on the 
ri"ht side was surgically removed, and 100 mgrm. 
of radium were laid in the wound for thirty hours. 

After-iiistoiiy. — ^Two months later, and four 
months from the time when first seen, the inadi- 
ated site on the left side was a firm, flat, fibrous 
but flexible area, with no trace of growth. Abo\e 
it, the prc-auricular gland was enlarged o 
size of a hazel nut, soft and just '' J 

below it, and at the site of f vision of the sentme^ 
gland, were three large, soft, mobile g * • 

the right side in the post-ramal recess, the site o 
radio-surgical interference, t^re ^'’as a large 
mass measuring 6 x 5 cm. 
to be opened only 3 cm. 
definitely established, but, owing 

of access, a rhinological examination and rep « 
were deferred until anxsthetic vas 

No further treatment, however, w 
advisable, and the patient ''^as > ‘ j fjom 

Five months later, and nine montiis 

the day of the initial treatment, ^ and 
re-admitted. He had lost ^riside mjjg^jrfowth 
there was ob-vdous mouth-brea g- antrum, 

was filling the posterior nares and le« 

and bulging in the soft and ha P j^uon. The 
side of the face was firmly cedematous, obsraring the P^ro id ro re-auricular 

irradiated site on the left side was st. 1 free from ^owdh,^ 

gland above it was greatly enlarged, wlule the left ‘ the mass m the 

was full of large, soft, mobile glands (Fig- 165^ “ it ,vere several large, 

right post-ramal region now measured 9x5 ‘f*;’ ^ {hin" stertorous, both no 

soft, mobile glands. Swallowing was difficult and breatmn^ 

doubt due to the post-nasal grov'th. vpars after the onset of the 

Death occurred at home from inanition two yea grtem was available. 

■ initial treatment. No posr 



Fig. 105. — Case 1. Mnrcli 1, 
1925. Left side. The original 
tumour site free of growtli. Tlio 
glands below it greatly increased 
in size and number. The pre- 
auricular gland further enlarged. 
Growth is filling the posterior 
nares and left antrum. 


and eleven months after the 


The primary lesion here was apparently m the "inmcnc^ 

not make itself elinically manifest until fourteen months alter 
of the enlargement of glands draining the area. The 

The clinieal eourse of this case differs fion extension of f'' 

primarj’^ focus w'as paramedian, and, decussation of the site- 

growth towards the middle line and the lymphatic decu 
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the cervical glands wei'c invaded on both sides of tlic neck. M itli the cxccj)- 
tion of this fixed original mass, tlic cervical glandular enlargements were 
always discrete, soft, mobile, and large, but were non-adherent (except slightly 
to one another) to surrounding structures. Clinically they mimicked the 
glandular enlargement of Hodgkin s disease. 

As regards treatment, several valuable lessons were derived from this 
case. It was possible, without skin damage or necrosis of subcutaneous tissue, 
to applv three tubes of 25 mgrm. and three tubes of 50 mgrm.. unscreened, 
for twenty-four hours radially at the periphery of a circle 5 cm. in diameter. 
Seven weeks later it was possible, again without damage to the skin or sub- 
cutaneous tissue, to apply six tubes of 50 mgrm., unscreened, for as long as 
thirtj' hours radially at the periphery of the same circle. In both applica- 
tions the tubes were to I in. below the skin surface. After the first dose 
growth was active in the depth of the tumour and at its upper pole, both 
areas corresponding to the site of least irradiation. The subsequent dose was 
introduced during the stage of retardation, and, as a consequence, the gron-th 
further retrogressed and e\'entuall}- disappeared entirely. In comjiarison with 
previous dosage used this is enormous, but was 
only just sufficient to effect its purpose, and 
did so without damage to normal structures. 

On the right side, udiere radium and sur- 
gery zcerc used in combination, the results were 
not to be compared with the result obtained 
by irradiation alone upon the left side, a fact 
which confirms the writer’s impression that 
trauma of a malignant site before irradiation 
is harmful, whether the trauma is surgical, 
infective, or caused by the unintentional 
massage bj' repeated examination. Procedures 
likety to destror’’ the normal health}- tissue at 
the periphery of the tumour Avill greatly reduce 
the value of subsequent immediate radium 
therapy. 

Although the original mass, 9x6 cm., 
was apparent!}' destro}'ed in vivo by radium, 
there was no immunizing effect from the dying cells of the region. 

Case 2. (Under the care of 3Ir. Sampson Handley.) — M. S., age 65, had been 
occupied as a miner all his life. In April, 1924, eight months before admission, he 
had noticed a painless swelling below and behind the angle of the jaw on the left 
side {Fig. 166). He presented himself with a large, oval, non-ulcerated, fixed mass, 
measuring 12 x 11 cm. (Fig. 167), whose centre lay in the left post-ramal recess, 
but ex-tended to the mastoid process above, to the level of the th\Toid below, and 
laterally into the posterior triangle. In the centre of the tumour the skin was red 
and shiny ; fluctuation could be detected. Tire patient’s general condition was fair, 
but he suffered great pain in the head and back of the neck, preventing sleep. He 
had lost 2 stone in the last six months. Jso other glands were clinicallv involved 
nor was any primaiy- focus to be found. 

TnE.vT^tENT. Under an anaesthetic a quantity of broken-down gronlh and 
brown semi-fluid material was removed. Four tubes containing 50 mgrm. of radium 
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bromide and screened by additional platinum 0-5 mm. thick were placed radially in 
the centre of the groudh for twenty-four hours, and a portion of the growth was 
removed for microscopy. 168.) 



Fio. 167 . — Case 2. October, 1024. Site 
of tumour measuring 12 x 11 cm. 



Fig. 1 OS . — Case 2. October, 1924. Treat- 
ment : ’ a. quantity of broken-down growth 
evnciinted, and four SO-mgrm. tubes of 
radium inserted. 


The microscopical section showed a squamous-celled carcinoma 
the most part in fine intercommunicating strands. Definite prick e 

^ found, but there was no keratmization. 


louna, out tucic 

Numerous mitotic figures were present. 

AFTEn-iiisTOKY.— The patient was dis- 
charged ; he w'as still in 
slightly relieved by treatment. e • 
rewived to state that he had died in April, 
1924, a year after the onset of his 
No nost-mortem was ai^ailable, and a furthc 
iLeh foTa primary focus was therefore not 

possible. 

In this case radium was used with 
the hope that the pain might be relieved ; 
unfortinately the alleviation of symptom 

was not very marked. The case is us 

trative of the later stages of these 
vrowths and their tendency to remain 
localized at the site of origin. 

Case 3. (Under tlie care of 

\ r R age 55, had workc 

jrcu.i'ce Gould.) V/. > o _ , 1924, -si-'t 

with horses all his life. I • 


Pearce Gould.f 

with horses all his ine. lu. , 

months before admission, he 

painless swelling e i rj^esented himself 
jaw on the right side. and 

with an obvious cerr-ical swelling, oval, regujar, fj^’t^thrskiS, which showed 
situated in the right post-ramal recess. It nas aa e 



■Cose 3. December, 19^4. 
radium tubes arranged 
,1 


Fig. 169.- 
Four 50*mgnxi. 

round the caudal lialf of the tumour. 
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peaii (Tornngc over the centre of the growth; the skin was intact. It was 
adherent to and fixed to the strnelures beneath, and in tlie .sternomastoid tnnscic 
at tliat level. It was not adherent to the 
jaw. nor did it interfere with that struc- 
ture's mobility. Xo glands were palpable 
elsewhere, and no primarx- focus was found 
either locally or elsewhere in the hotly. 

On rhinolarjmgoscopy. no prirnarj- focus was 
to be seen. 

Ti!e.xt.mext. — Four tubes of 30 mgrin. 
of radium bromide, unscreened by additional 
platinum, xvere buried in the form of an open 
square round the caudal half of the tumour 
for sixteen hours (Fig. 1G9). The upper half 
was not irradiated. A portion of the tumour 
removed proved microscopically to be a 
squamous-celled carcinoma. Prickle cells, 
but no cell nests, were present. In three 
months the irradiated half of the tumour 
had shrunk considerably : the upper half 
had slightly increased in size. Further treat- 
ment was refused by the patient owing to 
fear of losing his present work. 

After - historv. — In a further three 
niontlis the region irradiated was still smaller 
than when first seen, but the non-irradiated 
area had quadrupled its size (Fig. ITO), and 
the whole mass was now IS x 27 cm., not 
ulcerated, but adherent to all the neighbour- 
ing structures, producing a facial palsy and interfering with mandibular movement. 

Tile condition was too far advanced for any 
further treatment, and the patient was admitted 
to the inoperable cancer wards, xvhere he died 
in Xovember. 1925, fourteen months after the 
first onset of symptoms. 

.-Vt the post-mortem, externally the grondh 
was found to have e.xtendcd peripherally, while 
in the centre the skin was invaded and showed 
an ulcer 3x3 cm. Extension had chieflv taken 
place along the carotid vessels to the base of the 
skull, and solid growth was bulging the right 
tonsil and right nasopharynx towards the middle 
line, but the mucous membrane xvas not ulcer- 
ated. Growth towards the claricle had not pro- 
gressed beyond the tln-roid level. The primary 
focus was found, and proved to be in the right 
pxTiform fossa (Fig. 171), where there was a small 
shallow ulcer, 2x2 mm., having just above it 
a small, soft, sessile, malignant, papillomatous 
gron-th measuring 5x5 mm. Xo other meta- 
stases xvere found. Death was due to broncho- 
pneumonia. Microscopically both the ulcer and 
the papilloma proved to be definite squamous- 
celled carcinoma. 

Only half tlie actual mass of this tumour 
was encircled bv radium. The tubes were 
concentrated into a comparatively small area 'and for a short time. In 



Fig. lil .- — Cose 3. Xovember* 
1925. The site of primary growtli. 
Au ulcer and papilloma in the rif»lit 
p\Tiform fossa. (The oesophagus 
has been slit on its dorsal aspect.) 



Fig. 170. — Ca«c 3. July, 1925. Showing 
incrcacQ in size of tvimour. Xotc irradiated 
site apparently still free of growtli. 
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three months the area of tumour actually irradiated had shrunk consider- 
ably. This tumour therefore -was susceptible to radium. Tlie upper haU 
of the tumour, -whieh was juxta-tubal but not eneircled, was growing, but. 
judging by the rate of gro-wth from onset to admission (five months), at a 
much reduced rate. We have therefore a decrease in the encircled area and 
retardation of the growth at the periphery. In a further three months (six 
months since tire day of treatment) -we have, in place of the original tumour, 
a mass roughly three and a half times the original size, lying in the form of 
a crescent and apparently originating in the upper half of tlie tumour; 
growth has therefore become suddenly rapid. 

Case 4. (Under the care of Mr, W. Turner Wanvick.) — ^R. L., age 62, had been 
occupied as a groom all liis life. In February, 1924, he noticed a painless swelling 
behind the angle of the jaw on the right side. He presented himself with an obwous 
cervical tumour, a firm, regular mass 9x6 cm., situated in the post-ramal recess on 



Fig. 172. — Case 4. December, 1924, Site 
of tumour and glands. The dotted lines 
mark the horizontal ramus of the mandible, 
tlie anterior border of the masseter, and tho 
clavicle. 



' IFig. 173. — Case i. Decembor, 1921. Six 
•ubes of 50 mgrm. and ono of 90 jngriii. 
irranged parallel to and vritlun the tumour 
lerjpliery. Glands treated bv fuo tubes ol 
17 merm. 


the right side. It ■vvas adherent to skin over its centre, peau ri’orangc j 

The skin was intact and non-ulcerated. It was adlrerent to the carotid shea , 
fixed in the sternomastoid muscle. It -was not adherent to the oi ic y > 

nor was that structure interfered with as regards its mobility. There . 

small glands parallel to and just belund the posterior border of the sternom. . 
the centre gland being just above the posterior belly of the omohyoicl mus 
172). These glands rvere discrete, firm, mobile, and easily palpable. .lUno- 
one soft gland in the right axilla. No primhry focus could be roun 

^Treatment. — S ix tubes containing 50 mgrm. of radium bromide and one 
of 90 mgrm., -without additional screens, were inserted for thirty hours f ^ 

The tubes were buried £- to -1- in. beneath the skin, and of radium 

but I in. inside its palpable margin. Trvo tubes each containing 6 < ni„ 




SO-CALLED BEANCHIOGENETIC CAECINO^rA 287 

bromide, wthout additional screens, were placed for ciplitccn hours over the mobile, 
discrete glands in the neck. The time was shortened in this case to eighteen liours, 
as it was impossible to implant the tubes at a deeper level below the skin than 
Iff in. Convalescence was good and uneventful. During the patients five days’ stay 
in hospital there was a fair reaction and slight increase in the size of the tumour, as 
is often the case at first. 

The section showed a squamous-cellcd carcinoma involving lymphoid tissue. 
The eells were arranged in strands ; definite prickle cells were present, together with 
keratinization and cell nests. Mitotic figures were numerous. 

Six months after treatment the patient attended hospital and it was found 
that there was marked improvement. The skin was epilated, smooth scar tissue. 
The stemomastoid was movable in its whole length ; all that could be felt was a 
hard, fibrous mass at the junction of the uiipcr third and middle third of the sterno- 
mastoid on its medial edge. The size of this fibrous mass was about 2x2 cm. and 
its position was opposite the angle of the jaw. The glands had disappeared, but 
there was slight induration present. There were no other glands palpable elsewhere, 
and no signs of mediastinal Involvement. 

The patient was ad^•ised to seek admission for second rhinolarj'ngoscopical exam- 
ination, and further radium treatment. It is interesting to note that the residual 
growth of 2 X 2 cm. was situated at the site of minimum radiation. On rc-admission 
four tubes eontaining 50 mgrm. of radium bromide, without additional screening, 
were placed as follows : 50 mgrm. parallel to the posterior edge of the stemomastoid ; 
tliree tubes of 50 mgrm. placed parallel to one another and horizont.al to the sterno- 
mastoid muscle. The inten-als between the tubes were l-S cm., and their depth 
below the skin surface was j- in. The duration of exposure was twenty-four hours. 

For the following subsequent history of the case I am indebted to 
Dr. Goone Tilleke, the patient’s doctor and tlie Medical Superintendent of 
the Highgate Hospital. 

A week after leaving liospital, and eight days after the second application of 
radium, the patient developed very severe pains in the small of the back ; these 
pains were excruciating, and radiated from the sacrum to the lower limbs. He was 
admitted to the Highgate Hospital, where he developed gangrene of both feet. A 
local recurrence developed at the irradiated site. Death occurred in Jlay, 1925, ten 
montlis after the onset of disease. No post-mortem was performed, but death was 
attributed to liis general condition, and not to the local recurrence. 

Progress in this case had been satisfactory up to the time of the second 
irradiation, and the patient’s sudden death after treatment was unexpected. 
It is evident that the first dose of irradiation was not sufficient to arrest 
the disease ; whether the second irradiation was the accelerating cause or a 
contributory factor to this comparativelj' sudden death, it is difficult to state. 

The re-h-radiation of a region wliicli has been treated by radium some 
months previously is always a difficult problem. The normal tissues and skin 
are less tolerant, but the neoplastic cells more tolerant, of irradiation ; 
further, these cells are for the gi-eater part lying in a mass of fibrous tissue 
which no doubt acts as an additional screening agent. It seems extremel}- 
important to deal with a given focus in one single dose, and, if repetition is 
considered likely, to repeat the second dose within a feu' weeks of the first, 
and preferably before the patient leaves hospital. 

Case 5. (Under the care of 3Ir. Sampson Handley.) — G. Iv.. age 58, had been 
occupied tlwoughout lus life as a groom. In November, 1921, five montlis before 
admission, he noticed a small painless lump about the size of a large marble beliind 
the angle of the jaw on the left side. Recently he had suffered pain in the temporal 
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region. He presented himself with a round, hard, elastic, non-ulcerating firm lumn 
opposite and behind the angle of the jaw on the left side (FiP. 17J.). This t , 
lay beneath the sternomastoid in its lateral half, and was intimately adlierent to 



Fig. 174 . — Case 5. March, 1925. The 
tumour site is outlined, and the dotted line 
marks the ramus of the mandible and 
anterior margin of the massoter muscle. 



Fig. 175 . — Case 5. March. 1925. Four 
tubes of 50 mgrm. inserted parallel to and 
within the periphery of the tumour. 


that muscle. It was adherent to the skin, and was just movable laterally upon the 
carotid vessels, but not in their length. It measured 6x5 cm. No other glands 
were palpable and no primary focus could be found. A portion was removed for 

microscopy. 

Treatment. — Four tubes each containing 50 
mgrm. of radium bromide were placed just within 
the periphery of and encircling the tumours {Fig. 
175). The duration of the exposure was twenty- 
four hours. No additional screens were used. 
The microscopical section shows a squamous 
celled carcinoma invading lymphoid tissim ; 'o 
malignant cells lay in irregular masses. De ini c 
prickle cells were present, but no cell nests verc 
to t)c seen* 

After-history. — Up to the present time 
(twelve months since treatment) all that remain 
of the tumour is a small fibrous mass, 1 x 
situated in the sternomastoid muscle “I"; 
ponding to the centre of the tumour (i'io. ‘ 
No primary focus has yet been found. 

This growth was the smallest and earliest 

irradni' 



Fig. 17G . — Case 5. April, 192G. 
There is no evidence of recurrence. 


of these series, and as a consequence 


tion was more likely to be effecti\e. ” 
photograph of this patient the tuniom ap]^ 
a little lower in position than actually was the case; but -jj {],(. 

sternomastoid had taken place earlier, and was more marker lan 
other tumours in these cases. 
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Cnsc C. (Under the care of Mr. Sampson Handley.) — T. H.. a male of fiO, -who 
had been occupied as a rrrooni and occasionally as a ^'ardener all his life. In 
October. 1924. he noticed a painlc.ss swcllin_!i just behind tlic an^le of the jaw on the 
left side. In July, 192.1. he found dilliculty in swallowing, and was admitted to 
a hospital, where the tumour was removed. 

In October. 1925. three months later, he was admitted to the Middlesex Hospital 
with an irregular swelling in the post-ramal recess on the same side, extending from 
the eartilaae of the ear above to the stiperior cornu of the hyoid bone below. The 
recurrence was liard. irregular, and nodular, adherent to the .skin, but a{)j)carcd just 
movable on the deep structures. It was not adherent to the ramus of the mandible. 
The left cord was paralysed and lay in the cadaveric position. There \vas some 
hoarseness of voice and difliculty in swallowing. Xo primary focus co\ild be found 
on rhinolaryngoscopy. 

TnE.vT>rEXT. — The left stcmoniastoid, together with the fascia and glands, were 
removed, but a portion of the tumour was of necessity left behind, lladium was 
inserted at the time of the operation as follows : Two tubes of 50 mgrm. deep to 
the ascending ramus of the mandible : one tube of 50 mgrm. anterior to the masseter 
muscle at- the angle of the jaw : one tube of 50 mgrm. at the site of the omohyoid 
tendon : one tube of 25 mgrm. at the sternoclavicular joint. All the tubes were 
screened by additional 0-5 platinum. The duration of the exposure was twenty-four 
hours. 

Microscopically the section showed a carcinoma invading lymphoid tissue. The 
cells appeared to be squamous in type and lay in large masses. Xo cell nests nor 
prickle cells were seen. Mitotic figures were present, but not numerous. 

After-history. — The patient only recently left hospital ; he is at present still 
imder observation. 

This case was the only one of the series in which dysphagia was noticed 
in the early stages. Xo doubt its presence signified that spread was occurring, 
chiefly towards the pharvnx. and that there was proliferation of growth in the 
conduits between the concealed primary focus and the main gland affected. 
The early recurrence after an apparent complete removal is significant. 

COMMENTS. 

The Anatomical Site of the Tumour. — In all these cases the cervical 
tumour arose at the site of the jugulo-digastric gland. .\s the site of the 
gland has a great bearing upon the etiological and pathological course of 
these tumours, it may be useful to note a few of its essential anatomical 
features. 

This gland is large. o\-al. and flattened, and measures on the ar'erage 
2-5 cm. in length. It is situated upon the medial aspect of the great jugular 
vein, having its upper pole at the lower border of the posterior belly of the 
digastric muscle, and its lower pole opposite the tip of the superior cornu of 
the hyoid bone. It is placed, therefore, at a site which may be called the 
‘critical point of the neckk since here — within the space of 2 to 3 cm. — arises 
the vascular supply to the structures derived from the first five arches, and 
to this jioint converge not only the greater part of their venous drainage, but. 
what is more important, the hnnjrhatic drainage also. 

Its importance appears to be due to the fact that it lies in the route of, 
and forms the main collecting station for, the lymphatics deriv ed from the 
external auditory meatus, the Eustachian tube, the nasopharynx, the tonsil, 
the ton^e, and the epi-laryngeal structures, the pyriform fossa especially! 
The main routes of drainage apparently follow the routes of the ascending 



290 THE BRITISH JOURNAL OE SURUERY 

A SUMMARY OF SIX CASES OF APPARD 


CASE 

X'AJIE 

Ago 

1 

[ OCCewTIOS 1 

t i 

1 

i Den-mox OP 

OCCITATIOX 

Hate of 

0>:5£T 

of 

ADinssios' 

, Skk of TnrniT. 
os -IDMS'IOS 

0’ r-.- 

Firr-t 

TrUIVTy 

1 

E. T. 

10 

1 1 

Miner ! 

1 

' 1 

5 years 

July, 1923 

1 

! July, 1924 

9X6 cm. 

12 rncr.t! 

2 

M. S. 

1 

Go 

J Miner [ 
! 

.All Ills life 

Aprilj 1924 

. 

Oct., 1924 

1 12 X 11 cm. 1 

' 1 

C ireni! 

3 

T. R. 

q5 

Groom i 

.AJI his life 

1 July, 1924 

! 

Dec., 1924 

9 X C cm. 1 

5 tnont! 

4 1 

i 

R. L. 

02 ! 

! 

Groom ! 

1 

.All his life 

July, 1924 

Dec., 1924 

0 X 6 cm. 1 

i 

Q nipnl! 

^ 1 

i 

G. R. j 

j 

Go i 

i 

Groom 1 

1 

Ail his life 

Xov., 1924 

March, 1925 

6 X 5 cm. 1 

■t montl 

G ! 

1 

! 

T. R. j 

GG 1 

1 

Groom j 

All his life j 

Oct., 1924 

July, 1925 ■ 

Xot known j 

i 

S monll 


pharyngeal, the palatal and tonsillar branches of the facial, the lingual, and 
the suprahj'oid branches of tlje superior th3’roid vessels. 

Onset and Course. — In these cases growth appears to have commenced in 
this gland and steadilj^ increased in size, maintaining until late its regularity. 
Growth is centrifugal, and in its cranial course gradually fills the space between 
the upper third of the sternomastoid laterally and the ascending ramus of the 
mandible mediallj^ These two structures tend to limit its spread, and their 
constant movement aids the production of the o^'oid form which these tumours 
maintain until a late stage in their development. Situated on the jugular 
vein, and beneath the deep fascia, it is free to extend laterally' beneath the 
sternomastoid, mediallj’’ towards the pharj’^nx, and downwards into the neck, 
its upward spread chiefl)^ running along the 2fiane of the great vessels, the 
mastoid ijrocess and auditory meatus forming a strong buttress in the path 
of its more superficial route. Growth is no doubt directed mainly towards 
the softer structures of the phar5mx, spread in this direction occurring 
beneath and being directed by the attaclmient of the deep fascia and the 
stjdomandibular ligament to the mandible. 

Site of Origin of the Primary Focus.— In onl}' one of these cases v as 
necropsj'^ possible {Case 3 ), and in this case the jwimary focus was found m 
the pjuuform fossa. In view of the size of the minute ulcer and small papi ■ 
loma found, it is not surprising that during life this focus was overlooke . 
and no doubt at the time of examination the papilloma was not presen , 
without it, even at careful necropsy', the ulcer might have been oyerloo 'e 
Iir Case 1 the clinical findings point definitely to the site of origin being m le 
posterior nares, and it is seen that there was only' a detectable roughening 
this site at the first examination, and it was not until six months later m 
the focus made itself definitely' apparent. 
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^IMARY MAUGNANT TUMOUR OF THE NECK. 


UlSTOLOdC.lL riCTl'I’.:: ] 

ri.TI)l\Tr. fVTK 

I'lUMU’.V l OCCS 

rcinoma. squamous in tj-pe : no prickle cells ; ! 
0 cell nests 1 

Died .July, 102.1 

Posterior narcs. Clinical proof. No 
jrost -mortem 

rcinoma. sqiramous in type : no cell nests : I 
rickle cells present ! 

j Died April. 102.1 

No primary- focus found clinically. 
No post-mortem 

rcinoma. squamous-cellcd ; no cell nests ; 
rickle cells present 

Died Xov.. 102.1 

Post-mortem performed. Primary 
focus, sinus pyriformis 

rcinoma, squamous-celled ; cell nests ; prickle 
’11s present 

Died May, 192.1 

No post-mortem. No primary focus 
found clinically 

rcinoma, squamous in type ; no kcratiniza- 
on ; prickle cells present 

Alive and well 

No primary- focus found clinically 

rcinoma, squamous in tj-pc ; no cell nests ; 

0 prickle cells 

Alive 

No primary focus found clinically 


Necropsy was unfortunately unavailable in the remaining four cases. It 
may be emphasized here that it is the dilTiculty of obtaining ]DOst-mortcm 
examination that has in the past led to the diagnosis of branchiogcnetic carci- 
noma jnereh’ on the score of absence of a primary focus in life. 

The Occupational Similarity. — It is interesting to note that the cases of 
this group occur either in miners or men ■who ha\’e worked with liorses all 
their lives. The curious occupational similarity was so striking that a search 
was made in the hospital cancer and surgical register for furtlicr erddence of 
cases giving a similar clinical history and a corresponding anatomical site of 
gronlh. Tlrree cases were found ; one occurred in an elderly miner, one in 
a young carter, and the third in a man who liad worked with liorses all his 
life, but prior to his death was occupied as an engineer. 

The question immediately arises : Can there be any possible connection 
between the environment of these patients and their disease ? The miner 
works in a dust-laden atmosphere, and those who have groomed a horse will 
know that the groom also is subjected to continual clironic irritation of the 
rppiratory tract. In both, as in all of us, the pyriform fossa can form the 
site of lodgement of a small foreign body, and is continually subjected to 
the stagnation of particles of swallowed salivary or nasal secretion. But of 
the two it is essentially the groom, who is in the habit of chewing either a wisp 
of straw or hay, or a few of the oats from his horse’s feed, who is, in con- 
sequence, more liable to a lesion of this area or of the tonsil. It is feasible, 
theiefore. to suggest that, in those occupations in which a certain anatomical 
tract is siibjected to the continual risk of trauma, such a site must be regarded 
as a possible mode of entry by a conmron causal agent, either at the time of 
Its production by actual inoculation or by a subsequent infection from the 
ttrspired or sn allowed content of a pollen or dust-laden atmosphere. 
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Treatment. — With one exception these particular cases nlien first seen 
had received no treatment other than medical. In the exception a surgical 
remo'\ml had been performed at another hospital, and three months later this 
patient -was admitted with a fair-sized recurrence at the operation site. 

It may be stated now that the great majorit 3 ’- of recorded cases of suri^ical 
remorml are uniformly’- disappointing ; recurrence is generally rapid and fatal, 
wJiether a local or drastic operation has been performed. The reason for these 
poor results appears to be due to two main facts : (1) The difficulty of early 
diagnosis owing to the site of the tumour ; (2) The presence of a primary focus 
acting as a neoplastic cell depot. 

An enlargement of this jugulo-digastric gland is most commonly due to 
the chronic infection, and the diagnosis of malignancy will only be suspected 
when the gland loses its mobility b}’’ its attaclunent to the great ^'essels upon 
which it lies. At this stage sui’gical removal without damage to the great 
vessels is difficult, but still possible. At a late stage the operation must be 
abandoned or the vessels resected with the growth. If either of these surgical 
feats is accomplished — and thej'- have been in the past — it is e^'ident that a 
large traumatized area is left behind, leading into which are the severed 
conduits of the primarj^ focus which is still intact. Recurrence appears to be 
inevitable and it is rapid, since all fascial barriers have been removed and 
an excellent breeding ground for neoplastic cells is produced. 

In the eases recorded here the question of operation did not occur; 
they were all hopelessly inoperable at the time when first seen, and the 
onty possible course to pursue was either to refuse treatment, allowing them 
to die of their inevitably fatal disease, or to emploj'^ some form of X-ray or 
radiotherapeutic measure. The method chosen was radium. 

In the treatment of these particular cases one had, therefore, to contend 
not only with the primary focus, but with a large mass of secondary' growtii. 
This volume of the tumour is extremely important from the point of radium 
therapy, as it is upon A'olume that the hope of correct dosage at present 
depends. The reason that this is emphasized is to draw attention, as has pre- 
viously been shown, to the depth of the tumour and its liability to encroach 
upon the pharjmx and travel towards the skull along the great vessels, so that 
alwaj'^s there is a tendency to under-estimation of the true size of the growth. 

In examining the results of treatment in these cases it is seen that one 
is still alive and well, and that in another the original tumour-bearing site w as 
appai'entl}’’ free from growth at the time of his death. With regard to tie 
case that is still alive, only ten months have elapsed from the date of treat- 
ment, so that it is too early yet to draw definite conclusions ; but it is 
significant that his tumour was the smallest of the series, having a 
measurement of 6 x 5 cm., giving a A’olume of roughh'^ lot) c.c. The c osc 
given was 200 mgrm. for twenty-four hours— an equivalent of over 1 nigrni. 
per 1 c.c. In the other case two applications were given to a 
measuring 9x6 cm., whose volume was roughty 400 c.c. The 
w'as 225 mgrm. for twenty-four hours, and the second 300 mgrm. or nr . 
hours, making a total of over 1 mgrm. per c.c. 

Of the three other cases, in one the tumour was 12 x 11 cm. anc 
advanced for any favourable result ; the other two improved, and t le gr 
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diminished in size for a time. l)ul tlieir dose ajipears totally inndefinale, bein'; 
rou!;hly 1 mgrm. to '2 c.c. of tissne. In the hitnve. should it be eonsidered 
advisable to employ radium as a method of treatment, it appears that tlie 
l)cst course to pursue is to comjnitc as far ns possible the correct volume of 
the malignant growth, and, owing to the depth of the liimonr. to err on the 
"enerons rather than the meagre s'dc ; having obtained this volume, a total 
dose should be devised which approximates ns far as ])ossiblc to 1 mgrm. ])cr 
e.c. for twenty-four hours. There arc two metliods of achieving this result : 
(1) By one or more doses using large tubes with a high radium content, the 
doses being repeated at relatively sliort intervals until the total amount is 
sriven ; (2) The employment of small tid)cs of low radium content. leaving 
them in for a continual exposure of sevcrnl days. At hiehc\'er method is 
used, it is essential to avoid nornral tissvjc 
destruction and normal or tumour tissue 
necrosis— by screening to obviate tlic beta 
rays- — and to produce uniform radiation 
to the deepest portion of the tumour that 
the anatomical structures will allow. Of 
the two methods outlined, the small 
needles and the long exposures a])jicar to 
be the more suitable. 

Diagnosis. — The diagnosis of thc.se 
tumours rests principally upon their 
anatomical site and their consistency. 

The solid tumours that may occur at the 
same site are the primary endotlielioina 
of lymph glands when it is of the single 
t}'pe, and the endothelioma of brancliio- 
genetic origin ; microscopic sections only 
will prove diagnosis. The solid tumours 
occiu-ring near the site, in addition to the 
above-mentioned tumours, are the endo- 
thelioma and especially the carcinoma 
commencing in the lower pole of the 
parotid gland (Fig. 177) ; but these 
growths are always at a higher level, more superficial, and spread in the 
parotid substance and cheek, as well as tlie post-ramal recess. Tumours 
of the carotid body are situated at a lower level and tend to be globular 
and early irregular in outline ; their histological picture is definite.” 

All the above tumours are e.xtremely rare. The growth most likely to 
gir e difficulty in diagnosis is the branchiogenetic carcinoma arising in a pre- 
existing c} st (Fig. 1 / S), since its anatomical site and histological picture 
are someu hat similar ; but it is again emphasized that the tumour is 
essentially cystic in some parts, and that it occurs at a lower and more 
median level in tlie neck.'^ 

Early diagnosis will -always be difficult, but the presence of a unilateral 
painless tumour at the site of the jugulo-digastric gland in an elderlv man 
must be regarded with grave suspicion. 



Fig. 177. — Cnrcinomn of the loivor pole 
of tlie parotid gland. (From n cn'Jc under 
the care of Mr. Gordon-Tnvlor.) 
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SUMMARY. 

Six cases only ha^’e been recorded, and from so small a iiumber it is 
unsound to draw too definite conclusions. It is submitted that these tumours 
form a definite etiological, pathological, and anatomical group : — 

1. That they occur in those subjected to chronic irritation of the upper 
respiratory tract — irr miners aird workers amongst horses. 

2. That they are derived from a 
primary focus in the region drained by 
the jugulo-digastric gland. 

3. That their treatment is essenti- 
ally^ by^ methods other than surgical, and 
at the ]rresent time, in the absence of a 
better therapeutic measure, radium is the 
nrethod of choice. 

4. That they are constantly being 
diagnosed erroneously'- as branchiogenetic 
in origin, and this has tended to bring 
the possibility^ of carcinoma arising in 
branchial remnants into disrepute. 

5. That they may throw some light 
upon the pathway by’^ which the causal 
ageirt of certain cases of malignant dis- 
ease, and certain of the granulomas, gain 
an entry to the bodyn 



Fig. 178. — Showing the site of a bran* 
cliial cyst. (From a case under the care 
of jNIr Shorney Weiib.) X marks the angle 
of the jaw. The upper dot in the middle 
line is opposite the centre of the body of 
the hyoid bone. The lower dot is oppo- 
site the centre of the notch of the tliyroid 
cartilage. Xote the lower level of the 
site of the evst. 


I have to thank the Members of 
the Radium Committee of. the Middlesex 
Hospital for their kiird permission to 
publish these cases, and for their helpful 
criticism in the completion of this paper. 
Particularly are my r-eiy grateful thairks due to Mr. Sampson Handley' for 
his helpful advice aird criticism. 

IMy thanks are also due to !Miss D. Clephair for photographing and carry 
ing out the diagrams of these cases to my' design. 
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THE IMPORTANCE OF TOXAEMIA DUE TO ANAEROBIC 
ORGANISMS IN INTESTINAL OBSTRUCTION AND 
PERITONITIS.* 

.4 cliiiica! ami c.rpcriinciilal iinrisligalion, the rcsiills of trcalmcnl :ei Ih 
the appropriate aniiseram . 

By B. W. WILLIAMS, London'. 

INTRODUCTION. 

The similarity between the general clinical manifestations of cases of acute 
peritonitis and acute obstruction is, I think, widely admitted. In most 
fatal cases of acute peritonitis paralx-tic obstruction of tlie intestine develops 
secondarily, and it is this obstruction which produces the characteristic 
clinical aspect in the later stages. Taking the features common to the two 
conditions, though there is variation in individual intensity, collectively they 
bear a striking resemblance to the clinical features of the to.vrcmia associated 
with gas gangrene. 

In the i-eport of the Committee upon -Anaerobic Bacteria and Infections 
published by the Jledical Research Council the clinical aspect of anaerobic 
toxa;mia resulting from war wounds is described as follows : “ Vomiting is 
frequent . . . the ])ulse becomes rapid and is finally uncountable . . . the 
extremities are cold and blue, and the temperature falls. ... It is a remark- 
able fact that the mind remains acute even to the end. In the terminal 
stages some degree of general icterus maj' be present”.^ 

It is interesting to compare this with the descriptions in a standard text- 
book of the clinical aspect of late cases of intestinal obstruction, or peritonitis. 
In a weU-known manual of surgery tlie tjqiical ajjpearance of a late case of 
intestinal obstruction is described as follows : “ The face is pale . . . the 
pulse rapid and feeble . . . the hands and feet, tlie tips of the nose and ears 
become cold. . . . He usually remains conscious to the end, and may fail to 
realize the graidty of his condition ”.- In the same book the following account 
is given of tlie terminal stages of acute peritonitis : “ The face is pale and 
drawn, and assumes an anxious expression. The eyes are clear and bright, 
and mental faculties are often abnormally alert. . . . The face and extremities 
become cold and cyanosed . . . the pulse becomes small and running. . . . 
-As a rule the patient remains conscious to the last, sometimes ceasing to coni- 
plam. or even expressing himself as feeling better’h^ 

The variation in the local conditions in the different diseases tends to 
mask the general resemblance ; but if these local signs are excluded, the 
common features present a symptom-complex which is striking and peculiar 
when compared with almost any other acute toxiemla. such as that of 


• From the Surgic.al Unit, St. Thomas’s Hospital. 
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streptococcal scj^ticrcmia, cellulitis, t3T3hoicl, diphtheria, pneumonia, or ura;mia. 
Botli in acute intestinal obstruction and acute peritonitis the patient is 
suffering from an acute toxrcniia, and the clinical resemblance in the two 
diseases suggests the probability tliat the toxaemia originates in the same way 
in each. 

In acute intestinal obstruction deltydration and a loss of salts by vomiting 
occur, but cannot be considered adequate cause for the toxamia. The only 
remaining obvious source of toxin is the contents of the obstructed intestine. 
The toxicity of tire intestinal contents has long been recognized by surgeons, 
as witnessed bj’- tlie importance which is attached to obtaining immediate 
drainage of the obstructed bowel, rather than dealing with the cause of the 
obstruction, as a primary’ object of operation. 

In acute peritonitis the type of toxmmia under discussion appears only 
in the later stages, in association with paralytic obstruction of the intestine. 
Here, again, the imiDortance of obtaining drainage of the paralysed gut is 
widely, though not generalty, recognized. Maiw procedures have been advo- 
cated with this object. The difhculties of draining bowel wliich has lost the 
power of contraction are, liowever, A'cry great, and no method as jmt devised 
is entirelj’’ satisfactory. This problem rvill be referred to again later. 

The foregoing considerations suggested to me the possibility that the 
peculiar toxarmia described might result from the abnormal proliferation in 
the obstructed intestine of anaerobic organisms. 

THE NORMAL DISTRIBUTION OF ANAEROBES IN THE 
INTESTINAL TRACT. 

It is first necessary to corrsider the irormal distribution of anaerobes in 
the intestine. Marry anaerobes have been found in the human intestine. 
B. sforogcnes, B. welchii, B. tetani, B. hystolyticus, and many others have been 
isolated. Whether they are present as a natural flora or as passengers in the 
food is immaterial to the problem under discussion. Of those organisms 
Avhich are known to produce toxins, B. welchii is bj’’ far the most abundant 
and most constant. It is an organism rvhich requires for its growth arid tie 
production of toxin an anaerobic medium, which should be neutral or sligh 3 
alkaline. In acid medium the toxin is destroyed,'* and B. welchii vould le 
rapidly outgrowm by other organisms. Herter® has shoAvn that in the gi eater 
part of the small intestine the conditions are anaerobic, and the medium is 
alkaline, while in the large intestine the medium becomes acid, and in spi e 
of the immense proliferation of organisms of all sorts in this portion 0 le 
gut, B. welchii is frequently absent from cultures of normal faeces. ^ 
recently'^ Dudgeon’’ found ~B. ivelchii present in onty 85 per cent 0 
specimens of faces from human cases. , 

The lower part of the small intestine thus appears to be the on 3 pai 
the boAvel suitable for proliferation of B. welchii and the formation o ox 
The passage of material through the small intestine is, however, 
raijid. Normally^ a barium meal passes through to the 
four hours, and it is extremely^ rare to see any prolonged delay^ in * 
intestine. During this period the reaction changes from acid 0 
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alkaline, back to neutral or slightly acid in the terminal ileum, so for only a 
fraction of that time is the reaction suitable. Wlien the small bowel becomes 
obstructed or paralysed, however, ideal conditions c.vist for tlic ju’olifcration 
of B. Tvclchii and the formation of toxin. 

In i^yloric obstruction the acid reaction in the stomach and aerobic con- 
ditions would i^vevent proliferation and destroy toxin, and clinically jiyloric 
obstruction gives rise to no acute toxaemia. Similarly in obstruction of the 
large intestine : so long as stagnation is confined to the large intestine, apart 
from possible differences of absorption, the acid reaction of tlie contents would 
destroy B. -i-elchii toxin. Clinically it is a matter of common observation that 
constipation or intestinal obstruction gives rise to no acute to.xKinia until 
the stagnation extends back into the small bowel, cither by incompetence of 
the ileoesccal valve, or by increased difficulty of emptying the small intestine 
against increased jjressure. It is therefore suggested that it is the extension 
of stagnation into the small intestine whieh marks tlie transition of chronic 
to acute intestinal obstruction in cases where the organic obstruction is 
situated in the large bowel. Broadly speaking, organic obstruction arising 
jDi'imarily in the small bowel is acute from the onset ; that arising primarily 
in the large bowel may be cirronic at first. 

On this h}*pothesis there should therefore be a great proliferation of 
B. 'ivelchii in the small intestine of patients suffering from acute obstruction. 
In the later stages of the disease these organisms would be found in increased 
mmibers higher ujj the intestines, and eventually in the vomit, though in the 
stomach proliferation would be checked actually by tlie acid reaction, and 
toxin desti-oyed. These considerations led me first to e.xamine the vomit and 
the contents of the small intestine, in cases of acute obstruction and of peri- 
tonitis, for evidence of proliferation of B. tcelchii. 

EVIDENCE OF THE PROLIFERATION OF B. WELCHH IN THE 
OBSTRUCTED OR PARALYSED SMALL INTESTINE. 

Methods of Examination of Vomit and Small Intestine Contents. — As 

soon as possible after the material was obtained, films were made on an area 
of 1 square inch of slide, using one standard platinum loop of 2-mm. diameter. 
These films were stained by Gram’s method, and give a rough idea of the 
relative nvunbers of organisms present. 

Aerobic cultures were made bj" diluting one standard loopful of material 
in 2 c.c. of normal saline, and spreading one standard loopful of the diluted 
material on an agar plate of 3 in. diameter. 

Anaerobic cultures were made by inoculating one standard loopful of 
material into tubes of Robertson’s meat medium and milk, Avliich had been 
prer-iously heated for half an hour in boiling water. These were placed in a 
vacuum jar, whieh AA’as exhausted to a negath’e pressure of 30 in. of mercur}’’ 
Avith a Avater-pump, and AA'ashed out A\-ith hydrogen at least tlu-ee times. This 
method gaA-e satisfactory anaerobic conditions, and surface colonies could 
be readily groAA’n on solid media. 

The identification of B. zcelcJiii depended upon : (1) The presence of 
organisms morphologically resembling B. zcelchii in the stained films and in 

VOL. XIV. — SO. 54. on 
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meat medium cultures ; (2) The formation of storm-clot in milk ; (3) Tlje 

results of mouse inocula- 
tion, using pure antisera 
for B. Tceldiii, B. rcdcma- 
tiens, and Fibrion sepligue 
as controls. 

Nearly all the speci- 
mens U'ere, of course, 
heavily infected with 
other organisms. Amongst 
the aerobes, streptococci 
and coliforms were the 
most abundant, while 
amongst the anaerobes, 
B. sporogenes was usuaWy 
present, but not appar- 
ently abundant in early 
cultures. Once mouse 
inoculation suggested tlie 
presence of Fibrion sep- 
iique, but I failed to isolate 
it from the other organ- 
isms, and it apparently 
died out on sub-culture. 


Examination of Vomit. 

— In vomit obtained from 
cases of acute obstruc- 
tion, B. ivelcliii was found 
in 11 out of 12 specimens. 

In vomit obtained from 
ad^’anced cases of peri- 
tonitis, B. xvcichii was 
found in 19 out of 20 
specimens. Some of the 
films prepared from fresh 
vomit showed large num- 
bers of organisms indistin- 
guishable from B. ivelcliii 
{Figs. 179, 180), while 

in others these organisms 
were comparative^ few. 

The numbers present in 
the original films did not, 
however, bear any con- 
stant relation to the 
severity of the case. This j-ig. iso.— S tandard film ot vomit from a cn^c of oUilriiUi"'’- 

disparity may have been secretion 

due to dilution of the intestinal material in the stomach, cituei . 
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or by fluid taken by inoutlu Tlic vomit was usually obtained immediately 
after admission, before 
operation. As a eon- 
trol, vomit was exam- 
ined from two cases of 
])yloric obstruction, one 
simple and one malig- 
nant, and from three 
cases in which there was 
no intestinal obstruc- 
tion. In none of these 
was any evidence found 
of the presence of B. 
xcelchii. 

Twelve test meals 
performed for A-arious 
conditions were also ex- 
amined, and in none were , 
any organisms found re- 
sembling B. xcelchii on 
the stained films : in 
one test meal a positive 
result was obtained on 

^ Fig, 181. — Stondarci nim of smnll-intcstino contents from a 

culture. case of peritonitis. 

Examination of Small 
Intestine Contents . — The 
contents of the small 
intestine obtained post 
mortem from four cases 
of peritonitis, and one 
of acute obstruction, all 
showed large nunrbers 
of B. xcelchii. 

Six specimens of 
small-intestine contents 
were obtained during life 
from human cases of in- 
testinal obstruction and 
peritonitis. Four were 
cases in which jejuno- 
stomy had been per- 
formed, one for vohmlus, 
one for obstruction by 
bands, two for periton- 

iu:. 1S2. Standard film of small-intestine contents from a itis • tlrp fifth -ivnc o pneo 
ease of obstruction. ' ’ ^ 

m which 2 feet of small 

intestine were resected for voFuilus, and the sixth a duodenal fistula and 
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Ijeritonitis from acute cholecystitis. In all of these specimens enormous 
numbers of B. zvcichii Avere, present {Figs, ISl, 182 ). B. welch i i w&s equally 
abundant in the small intestines of dogs in which acute obstruction and peri- 
tonitis had been produced in an experiment u^hich M-ill be described later. 

As a control I was only able to obtain intestinal contents from one human 
case, killed in a street accident. Food was last taken four hours before death, 
and the material examined six hours after death. Very few organisms could 
be found in the stained film preparations of the upper part of the small intes- 
tine, but B. wclchii was cultivated from the middle and lower part of the 
jejunum. In the lower ileum {Fig. 388) a fair number of B. welchii were seen, 
though the numbers were very small rvhen compared with those present in 

the cases of intestinal 
obstruction and periton- 
itis. This corresponds 
with the results obtained 
in human beings by A. 
Goldman,® and with 
observations made on the 
intestinal flora of normal 
dogs by Torrey,® and 
confirmed in four normal 
dogs by myself. 

Conclusions .4s to 
Pkolifekation of B. 
Welchii in the Ob- 
structed OR Par-ilysed 
Small Intestine.— 
B. welchii is present in 
enorinously increased 
numbers in the small 
intestine contents and 
in A'omited intestinal con- 
tents in cases ivhere 
Fjg. 183. — Standard film of contents of normal terminal ileum. , - obstruction, 

A selected field showing organisms resembling J3. welchii. tllcl e 

whetlier organic or para- 

l3dic. There is at the same time an immense increase in other bacteiia, bn 
B. tvelchii is the onl}'^ organism knoivn to produce a pmyerfu exo ox 
The morphological appearances of B. welchii are variable in t re ex 
and I do not think it possible to enumerate indiiddual anaerobic 
Avith anj'^ degree of certainty on stained films. In consequeirce o 
attempt Avas made to count the relatWe numbers in the origma 
It is, of course, improbable that great proliferation of B. 
take place under the conditions in the small intestine Avithout 
toxin ; but one knows that Avith in vitro cultures toxin is no a n a. 
to demonstrate in spite of actWe groAA'th, and apart from its toxin 
is a very innocuous organism. It is esserrtial therefore tha 
should be found for the presence of toxin in the contents o r 
intestine. 
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EVIDENCE OF THE PRESENCE OF B. WELCHII TOXIN IN THE 
CONTENTS OF OBSTRUCTED OR PARALYSED INTESTINE. 

Attempts were made to demonstrate the jjrcscncc of 77. rcclchii toxin in 
the vomit and eontcnts of the small intestine of advanced human cases, and, 
in A’iew of the small number of Imman cases available, cx]Dcrimcntally in dogs. 

Methods. — The presence of 77. rcckhii toxin in fluids can be demonstrated 
only by animal inoculation. The. effects of the bacteria-frec fluid mixed 
with normal liorse-serum are compared with the effects of bacteria-free fluid 
mixed with 77. xcelchii antitoxic serum. The recognized tests are : (1) Lethal 
effects in mice and guinea-pigs ; (2) Intradcrmic reactions in guinea-pigs : 
(3) Lethal effects, or microscopical changes produced in the pectoral muscles, 
in pigeons. The presence of bile, irritant substances, and wide variations in 
reaction render the last two methods unsuitable for intestinal or vomited 
material, as I found that controls frequenth- exhibited doubtful changes. 
Consequently the first method only was used. IMice were selected, in order 
that, with a limited amount of material, the number of animals used might 
be as large as possible. 

The difficulties of demonstrating the jrresence of toxin in vomit or intes- 
tinal contents are, however, ^'ery great. Tlie toxin is extremely labile, and 
is rapidly destroyed by heat, or by slight A-ariation in acidity .•* Even at 
laboratory temperature, toxin jrrepared fn vHro may disappear in a few hours, 
if the reaction is unsuitable. The toxin is non-dialysable, and a considerable 
proportion is lost, even by rairid passage tlu-ough bacteriological filters, so 
that sterilization is best effected by rapid centrifugalization. This method, 
however, pro’r'ed to be unreliable with the centrifuge available, wherr applied 
to vomit or intestinal contents, on account of the jjresence of large amounts 
of mucus. In order therefore to obtain a bacteria-free inoculum, the material 
had to be passed through a Berkefeld candle (N. & V.), although it was known 
that a large proportion of any toxin present would be lost by this method. 
Filtration was extremely slow, even with preliminary centrifugalization, and 
as a rule occupied twenty-four hours. Filtrations were conducted in an 
atmosphere of hydrogen in the cold, in the hope of checking destruction of 
toxins. 

Wide variations were found in reaction in different specimens ; in the 
case of vomit the reaction was nearly always strongly acid, and accordingly 
unsuitable for intravenous inoculation. For the sake of uniformity, there- 
fore, intramuscular inoculation was always used, though I believe that it 
usually requires more toxin and takes longer to obtain lethal results. 

Examviation of Vomit. — It will be seen from the foregoing reasons that 
it would be very improbable that any toxin could be demonstrated in vomit, 
and. in faet, of seven specimens of vomit tested in this way, all from extreme 
cases of peritonitis or acute obstruction, only from one were lethal effects 
obtained in mice. This r-omit was from a case of general peritonitis in the 
terminal stages, and was neutral in reaction. Two mice which had received 
0-75 e.c. of r-omit filtrate in 0-25 c.e. normal horse-serum died within five days 
of inoculation. Two mice which had received protective B. zLcIchii antitoxic 
serum and vomit filtrate in similar amounts were unaffected. 
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Examinaiion of Intestinal Contents.—l have found great difficulty in 
obtaining material from the small intestine of human cases of acute obstruc- 
tion or of peritonitis. Material obtained post mortem would be open to tlie 
obvious criticisjn that toxins might be fonned after death. 

Jejunostomy and ileostomy are not frequently performed on these cases 
at St. Thomas’s Hospital, and during the last three years I have only obtained 
material from four cases, and only in two was there sufficient rnaterial for 
filtration. , One was a case of small-bowel obstruction b}^ bands, and one a case 
of peritonitis due to appendicitis. The technique adopted was the same as is 
described below in the examination of the intestinal contents of dogs, and the 
results of mouse inoculation are re]n-esented in Table I. 

In view of the difficulty of obtaining adequate human material, it was 
decided to examine the small-boAvel contents of dogs in which acute obstruc- 
tion or pei’itonitis was joroduced exjjerimentally. In three dogs jjeritonitis 
^vas ]n-oduced as follows ; The abdomen ^vas opened under ana;sthesia, the 
base of the appeiadix was ligatured so as to strangulate its blood-supply, and 
the abdomeji closed. Latei-, on the ap])carance of definite abdominal disten- 
tion, the animal was again aimcsthetized, and, with continuous subcutaneous 
saline infusion, was kept aliA-e as long as possible under anesthesia, while the 
thoracic duct was drained in the neck in connection with an experiment which 
u’ill be mentioned later (see p. S06). In two dogs acute obstruction was 
produced by ligatui'ing the ileum 3 in. abo^•e the ileocaecal vah’e, without 
interfering Avith the blood-su])pl,y. The remainder of the experiment was 
carried out as has been described aboAm. Blood cultures were made at 
inteiumls during the later stages in connection with experiments mentioned 
on p. 306. 

Immediately after the death of the animal the contents of the stomach 
and small intestine Avere examined. Stained films and cultures Avere made 
according to the technique alread}^ described. In each case enormous numbers 
of B. iveleliii Avere present in the contents of the small intestine. A similar 
flora, but in much smaller numbers, Avas found in the contents of the stomach. 
The smaller number of organisms in the contents of the stomach can only bar e 
been produced b}'^ dilution of the intestinal material by secretion. 

The contents of the small intestine Avere then mixed with an equal A'olume 
of ice-cold normal saline, and Avere passed through a Berkefeld candle m an 
atmosphere of hydrogen in the ice-chest. Filtration Avas always sIoaa ant 
difficult, and took eighteen to tAA^enty-four hours, even after dilution am i 
saline. Cultural controls for sterility were put up, and mouse inoculation A\as 

then carried out, ,• 

Protected mice i-eceiAmd 0-75 c.c. of filtrate and 0-25 c.c. of B. wc 
toxic serum intramuscularly. Unprotected mice receiA^ed 0-75 c.c. o i >** 
and 0-25 c.c. of normal horse-serum. The mice AA’ere kept under o 
for six days after inoculation, and those AA'hich died Avere examinee ^ 
possibilit}^ of infection Avith B. welchii, as oioposed to toxamna, >5 
blood culture, as soon after death as possible. All these tyltures 
as regards B. welchii, though occasionally streptococci and co i “ , 

found. The results of these inoculations are represented m le 
table : — 



TOXiE:MIA OF INTESTIXAL OBSTRUCTION 303 


Table I. — Resvi.ts of Inocui^vtion of Intf.stixai, Contknts is Micf,, isniCATisc 
Tin: Piii«;f.sci: of H. AVfi.ciiii Toxin. 


SOVRCE OF LXTK.'^IN \I/ CONTENT^ 

Bltatjon 

or 

CoNumos* 

X*N'rROTFCTi:i> 

jrifT ’ 

IT.OTKfTFIJ 

Jlin: 

Total 


TotM 

DR.l 

Human case, peritonitis 

7 days 

10 

.*1 


0 

Dog. peritonitis, I 

Sa hours 

4 

4 


0 

2 

(io hours 

G 

(j ; 


0 

3 

78 hours 

a 

1 

4 

0 

Human case, obstruction . , 

;! days 

12 

2 

0 

0 

Dog, obstruction. I 

.>0 hours 

s 

7 

4 

0 


.71 hours 

8 

0 

4 

0 

Total mice used 

-• 

•t 

- 

28 

27 

0 


The total number of mice used is. of course, small, and was limited by 
the difficulty of getting a larger amount of material througli the filters in 
reasonable time. For tlie same reason the muubcr of control mice was 
reduced. The material obtained from the second dog in the acute obstruc- 
tion experiment was i^articularly troublesome in filtration, which may explain 
the entirely negative result obtained on this occasion. 

The luuuber of experiments is also small, but tlie procedure is a severe 
one, and I did not feel justified in further repetitions. The difficulties of 
working with B. leelchii toxin at any time, and the special difficulties encoun- 
tered in material which is full of mucus and of varying reactions, justify the 
deduction that a considerable concentration of B. xcdchii toxin is present in 
the small mtestine in cases of peritonitis and obstruction. 

As a control, the contents of normal human ileum, obtained six hours 
after death, the last meal having been taken four hours before death, were 
examined by the same method. Ths filtrate produced no ill effects in mice, 
which agrees with the findings of Davis and Stone.^” 

In view of the absence of clinical toxaemia in obstruction confined to the 
large intestine, there should be no toxin in the contents of obstructed large 
intestine. ^laterial was obtained from tlrree jratients suffering from obstruc- 
tion due to malignant disease, on whom colostomy was performed, and the 
filtrate inoculated into mice. Filtration was mucli more rapid than in the 
case of small intestine contents, and no dilution with saline was necessary. 
Large quantities also were available. With the three specimens, 16, 25, and 
25 unprotected mice were inoculated. Xo serious ill effects were observed 
and there were no deaths. There was, therefore, no to.xic substance found in 
the contents of the large intestine, even in the presence of obstruction, though 
stained film ijreparations of the same material showed large numbers of 
B. leelchii. 

CoxcLrsioss AS TO Presence of Toxin of B. Welchii in the 
Obstructed or Paralysed Intestin-e. — (l) In one human case of peritonitis 
there was questionable evidence of the presence of B. xeclchii toxin in the 
vomit. (2) In one human case of iieritonitis and one of acute obstruction 
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there Avas evidence of the presence of B. welchii toxin in the contents of 
the obstructed small intestine. (3) In the small-intestinal contents of 5 doos 
in AA’hich obstruction or peritonitis had been produced experimentallj-, the 
presence of B. ivelcJin toxin Avas demonstrated. Of 32 inoculated mice, 
letlial effects AA-ere obtained in 21, and 16 control mice that Avere protected 
Avith B. welchii antitoxin Avere unaffected. (4) B. welchii toxin Avas tlie only 
toxin found Avhich Avas lethal to mice. (5) Contents of normal human ilemii 
Avere found to be non-toxic in one case. (6) Contents of obstructed larne 
intestine Avere found to be non-toxic in 3 human cases. 

EVIDENCE OF ABSOHPTION OF B. WELCHII TOXIN FfiOM 
OBSTRUCTED OR PARALYSED INTESTINE. 

It only remains to be shoAA-n that B. welchii toxin is absorbed from tlie 
intestine and is responsible for the toxremia. That cases suffering from acute 
intestinal obstruction and from peritonitis shoAv clinicallj^ a toxaemia, and that 
the toxaemia bears a striking resemblance to that resulting from gas gangrene 
infections, maj’' be taken as evidence of absorption. Peculiar though the 

toxmmia is in many respeets, 
still it is jrossible that the 
clinical features might l)e 
produced in other Avays. 

One of the most mai'kcd 
properties of B. welchii toxin 
is its hfemohdic poAA-er, and 
cases of acute obstruction 
and of peritonitis Avere e.v- 
aniined for evidence of lijerao- 
lysis. The success of the 
clinical trial to be described 
later rather interfered Avith 
this part of the investigation. 
Anaemia and sligiit general 
icterus are Avell-knoAAm clini- 
cal features of seA'ere cases 
Avhich survive for some time, 

Tig. 1S4.— Heart showing hicniolytic staining. From j , j j-eCCUtlV 

a case of pneimiococcal peritonitis. Out X ^ - j , r* 

begun to perform definite 

blood examinations. Haemolytic staining of the intima of the peat 
heart is a Avell-knoAvn post-mortem finding in cases of peritonitis, an ■ 
quentty found. Haemolytic staining post mortem in cases of aciite o s 
also is not infrequent. I have found it present in seven I 

and in some the staining >vas very marked. It is easy, and I e ^ 
postulate tlie presence of a hfemolytic streptococcus in these case , ^ 

there is no other clinical or post-mortem cA'idence of ite la ),ai e 

streptococcal septicaemia been responsible for the condition, .j,^(^atic 

expected other manifestations, such as changes in the sp een, a 
foci. These Avere certainly^ not present in the cases referred to a oa e. r. 
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sliows the ]ieart from a fatal case of jjneumoeoccal peritonitis in a girl 3 years 
old. The brilliant ha;molytic staining of the lining of the heart and great 
^"essel« seen here could not have been produced b}’- the pneumococcus, yhich, 
though it forms methaemoglobin from blood iji vitro, is not in the ordinary 
sense hmmolj'tic. This staining, liowever, may well have resulted from the 
absorption of B. wclchii toxin from the stagnant contents of the paral 3 'sed 
small intestine, Avhich was greatlj'' distended. In the experiment already 
described, of the five dogs in which obstruction or peritonitis had been pro- 
duced experimentally^, four showed marked hmmotytic staining. Blood cultures 
were made in all of them Avithin a fcAv hours of death, and in only one was a 
positiA'e result obtained ; streptococci, coliforms, and B. welchii Avere grown. 

Histologicall}’’, no A'eiy definite generalized changes are associated Avith 
B. wclchii toxaemia, Kettle^i in cases of gas gangrene found fatt}' degenera- 
tion in the liAmr, of no particular distribution, and in the heart muscle. Stone 
and Bernheim^^ found fine fatty degeneration in the liAmr of dogs AA'ith intes- 
tinal obstruction ,• and in the heart muscle and liA'er of eight human cases of 
peritonitis or obstruction, I haA'c found similar changes in Amrying degrees 
(Figs. 1S5, 186). The changes recorded aboA'e are all compatible Avith, though 
not diagnostic of, a B. wclchii toxaemia. 

In Au'cAA' of the claims put forward recently by’’ Costain^® and Edivards,^^ 
that the mortality of peritonitis could be materially diminished by drainage 
of the thoracic duct in the neck, an attempt Avas made to examine the lymph 
obtained from dogs, in AA'hich peritonitis or obstruction had been produced 
experimentally, for the presence of B. welchii toxin. The finding of B. welchii 
toxin in the lymph of the thoracic duct AA'ould be absolute proof both of the 
formation and of the absorption of toxin. The results of this experiment 
Avere, hoAveAmr, entirely negatiA’-e. This negatiAm result must not be regarded 
as damaging to the lypothesis in an}’^ AAa}\ Substances of relatively small 
molecular dimensions, like bacterial toxins, are probably more rapidly 
absorbed by the blood-stream than by^ the lymiph, as has been shown by 
Bolton^® and others. Further, B. welchii toxin, though present, might not c 
demonstrable on account of dilution in the tymph. Mr. J. H. Mason, 
Wellcome Research Institute, assisted Avith this experiment, Avhich aaI c 
reported more fully^ elscAvliere. 

Conclusions as to Absorption of B. Welchii Toxin fboji Obstructed 
OR Paralysed Intestine. — (1) The clinical features of late cases of acu e 
intestinal obstruction and of peritonitis are compatible Avith the absoiption o 
B. wclchii toxin. (2) EAudence of intraAmscular hsenioly'^sis as shoAvn y s ain^ 
ing of the endothelium of the heart and great vessels, in the a sence 
eAudence of infection Avith other knoAvn hiemolydic organisms, is s to „ 
corroboration of the absorption of B. welchii toxin. (3) Fine fatty^ e„enc 
tion in the heart and liver of patients dydng of acute obstiuction am 
peritonitis is compatible Avith the absorption of B. welchii toxin. 

THERAPEUTIC TEST OF THE HYPOTHESIS. 

The final test of the hyqAothesis AA-as the administration "^wlotlicsis 

toxic serum in suitable cases of peritonitis and obstruction. tie 
is correct, it should be possible, AA’ith the high titre antitoxic sera pr P‘ 
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Burroughs, AVcllcomc & Co., to combat the to.xiuniia and reduce tivc mortality 
of these diseases. As a method of proof, a therapeutic test is always the least 
reliable of criteria, as the number of cases must inevitably be too small to 
eliminate the possibility of chance success or failure. In medicine, however, 
the therapeutic test must finally be the most imi^ortant. 

Auti-gas-gangrenc serum has. I find, been used therapeutically in France 
for some time in cases of ‘gangrenous appendicitis’. The rcsidts of this treat- 
ment were summarized by D. G. Michel*® in 19*23. and appeared to indicate 
a considerable reduction of mortality. The scrum used by the French authori- 
ties is a polyvalent serum containing antibodies for a variety of anaerobic 
organisms, but with a considerable proportion of B. zcclchii antitoxin. The 
theoretical basis of its use depended upon the finding of B. ivclchii in a large 
proportion of acutely inflamed ajijicndices by Ycillon and Zuber,** and more 
recently by Weinberg.*® ^lany observers, however, agree that B. tcelcliii is 
only found, in the vast majority of cases, in the immediate vicinity of the 
perforated apj^endix, as a contamination by bowel contents, rather than as 
the cause of appendicitis or peritonitis. On stained film preparations of peri- 
toneal pus from cases of acute ajDpendicitis a few organisms that resemble 
B. rcelchii may frequently be seen, and I have often obtained them on culture. 
Their numbers are, howe\-er, quite insufficient to account for the profound 
toxfemia even when there is a considerable area of peritonitis. Further, in 
cases of pneumococcal iDcritonitis. in so-called ‘primary peritonitis’, and in 
many severe cases of jjeritonitis arising from acute appendicitis, when there 
is no macroscopic perforation of the appendix. B rvclchii is entirely absent 
from the peritoneal infection. Yet in all cases Avhich develop ‘ileus’, whatever 
the cause of the jieritonitis, the clinical picture is the same in the late stages, 
and this is the clinical picture of an acute anaerobic toxpemia. Obviously the 
accidental presence of a few B. icelchii in the peritoneum, as a result of intes- 
tinal contamination, cannot, in the majoriU* of cases, account for the toxaemia, 
though when present it may be a contributory source of toxin. Anaerobic 
infections of the peritoneal ca^•ity may occur occasionally, but were practically 
unknown during the late war. though the attention of many observers was 
concentrated upon the anaerobic organisms. It may be that the impossibility 
of accepting B. xcelchii as the causative organism of appendicitis and peri- 
tonitis accounts for the fact that the administration of ‘anti-gas-gansn’ene’ 
serum, as advised by the French surgeons, has not attracted more attrition 
in this country. In view, liowever, of the high proportion of B. xcclchii anti- 
toxin contained in the French anti-gas-gangrene serum, the success of its 
therapeutic employment in cases of appendicitis reported by :Michel*® may be 
cited in support of the hypothesis jmt forward in this paper, that the toxfemia 
in late cases of peritonitis is due to the absorption of B. xL-elchn toxin from 
the stagnant contents of the small bowel. 

THERAPEUTIC TEST OF ANTI-GAS-GANGRENE SERUM IN CASES OF 

PERITONITIS. 

At first it was decided to use cases of acute appendicitis for the clinieal 
trial, because : (1) A fairly large number of cases are available at St. Thomas’s 
Hospital annually ; (*2) Cases which are ‘going wrong’ give fair clinical warning. 
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winch can be easily recognized, and definite, signs of intestinal paralysis 
develop in nearly all fatal cases ; (3) The mortality is well established and 
fairly constant between 5 and 10 per eent. At St. Thomas’s Hospital for the 
fii^e }^ears 1919-23 the average mortality was 6-5 per cent in 1418 cascs.^^ 
The mortality of a disease depends to a large extent upon local conditions, 
the habits of the population, practitioners and surgeons, and the transport 
and the hospital facilities ai'ailable. The figures for St. Thomas’s Hospital 
only are therefore used for comparison. 

In a condition like acute appendicitis the total figures include a large 
majority of eases which never develoji serious intestinal paralysis, in which 
the mortality is correspondingly low. It is, however, only by taking the 
total figures that indh'idual differences of opinion can be avoided as to what 
constitutes local, spreading, or ‘general’ peritonitis. 

It was decided to adminster serum to all cases in which clinically one 
would sa}’’ that the chances of survival ivere 50 per cent or worse. This 
included: (1) Moribund cases of severe general peritonitis ; (2) Streptococcal 
peritonitis, unlocalized, in children under 12 years ; (3) Cases which, after 
ajipendicectomin continued to show signs of advance of the disease, by rising 
jiulse-rate, abdominal distention, and toxaemia. In order to increase the 
number of cases, j\Ir, P. H. Mitchiner, Assistant Surgeon, St. Thomas’s 
Hospital ; Mr. A. C. Halliwell, Resident Assistant Surgeon ; and Mr. C. V. 
Patrick, Surgical Registrar, consented to co-operate with me in the adminis- 
tration of JB. ivelchii antitoxin to suitable cases. The series consisted of 25G 
consecutive unselected cases, which were distributed as follows : — 


Analysis or Cases used in the Therapeutic Test. 


Sl'IlGPON’ 

rrmoD 

TOTAL CASES j 

Deaths 

A. C. H. .. 

June 1. 1925, to June 1, 1920 

91 

2 

B. W. W. . . 

July 1, 1924, to June 1, 1920 

82 1 

0 

C. V. P. .. 

.lulv 1, 1925, to June 1, 1920 

34 ! 

1 

P. H. M. .. 

Julv 1, 192.5, to June 1, 1920 

21 

0 

Cases not operated upon during acute stage 

28 

0 


Of the total 256 cases, IS of the most severe were treated ivith B. ivekhu 
antitoxin, and of these, 10 were children under 12 years of age. Fuit ici 
details of the cases treated are given in Table II. There were 3 deaths, gb i>ig 
a mortality of 1-17 jier cent. During the y^ear 1925 a control series o 1 
cases, consecutive and unselected, at St. Thomas’s Hospital, under 
surgeons who ivere not using B. welcMi antitoxin, showed a mortality o 
per cent. 


history of sym- 
There was .sonic 
closed. 


Details of fatal cases.— 

Case No. 35. — A woman, age 68, ivitli thirty-two liours 
ptoms. At operation the appendix was found to have perforated 
spreading peritonitis. Appendicectomy was performed and until the 

"With the exception of some abdominal distention, progress was satistac ° 
nineteenth day after operation, wlien the patient was got up. „a‘a.cicnia 

administered.' After being got up, the patient became worse, and 1 

of the legs and considerable abdominal distention. The bowels were k | i 
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Tabic II. — Casi'.s oi' Arms-niciTis ix which U. AVnr.cmi Antitoxin was 

A«.MiNisTi;in;n. 


S - 1 ' 
^7. 

DriHTlOV ' 
OF ni>KtSF 
nF.roiii' 
OFKnVTION 

Orr.FATios 

WIIKN 

.VNTITOXIN' 

rnisT 

r.K'lLT 

22 

1 

5 

72 hours 

Appcndiccctomy 

At operation 

Rccoverv I’nlocalizcd streptococcal 
peritonitis 

24 

11 

120 hours 

Drainn^c 

At operation 

Rccoverv 'General peritonitis’, 
appeared moribund 

29 

5S 

72 Iiours 

Appcudiccctoiuy 

At operation 

Recoverv ' General peritonitis '.verv 
ill 

30 

7 

4S hours 

Appcndiccctomy 

At operation 

Recovery Unlocalizcd peritonitis, 
streptococcal type 

32 

11 

72 to no 
hours 

Appcndiccctomy 

4th day after 
operation 

Recovery Progressive toxjcmia after 
operation 

33 

5 

72 hours 

Appcndiccctomy 

At operation 

Recovery Unlocalized peritonitis 

35 

68 

33 hours 

Appcndiccctomy 

4 weeks after 
operation 

Died 41 Cardiac failure (see iiofe. 
weeks after p. 308) 
operation 

37 

3 

48 hours 

Appcndiccctomy 

Cth day after 
operation 

Recovery Progressive toxa?mia, etc., 
after operation 

44 

43 

1 

50 hours 

1 Appcndiccctomy 

4 weeks after 
operation 

Recovery Intermittent obstruction 
during convalescence 


39 

' 4S hours 

' Appcndiccctomy 

4th day after 
operation 

Recovery- Progressive toxo'mia, etc., 

' four-month pregnancy 
aborted 

4S 

41 

24 hours 

Appcndiccctomy 

3rd day after 
operation 

Recovery Progressive toxaemia and 
distention after operation 

58 

4G 

30 hours 

Appcndiccctomy 

4th day after 
operation 

’ Died 0th Local streptococcal peri- 
day after , tonitis {see note, p. 310) 
operation 

60 

■ 

42 hours 

Appcndiccctomy 

At operation 

. Recoven- , Spreading peritonitis, 
severe toxjemia 

01 

1 10 

4S hours 

Appcndiccctomy 

At operation 

Recovery \ Spreading peritonitis, 
severe toxaemia 

62 

s 

72 hours 

Appcndiccctomy 

At operation 

Recovery Unlocalizcd peritonitis, 
streptococcal type 

63 

61 

04 hours 

Appendicectomy 

At operation 

Recovery Marked distention and 
toxa?mia 

71 

50 

50 hours 

Appcndiccctomy 

4tli day after 
operation 

Died 4th (?) Pulmonars- thrombosis 
day after (see note, p,'310) 
operation 

72 

51 

24 hours 

Appendicectomy 

3rd day after 
operation 

Recovery . Progressive distention and 
tox.-cmia after operation 


Total cases treated, IS; died, 3 : children under 12 years old, 10, 




310 THE BEITISH JOUENAL OF SUEGEEY 

enemat.T, but the patient sank and died tliirty-one days after operation. S. -d'clchu 
antitoxin was administered during the terminal stages. 

Post-mortem Examination. — There were no signs of peritonitis. There was 
slight general distention of the intestine, but no meehanieal obstruction could be 
found. The heart was small, brown, and soft. Death was reported to be due to 
cardiac failure. 

Case No. 58. — A healthy policeman, age 4G, ivith thirty-six hours’ history of 
symptoms. At operation a perforated appendix was found, "with spreading periton- 
itis. Two doses of castor oil had been administered before admission to hospital. 
On the third day after operation the abdomen was distended, he was slightly jaundiced, 
very restless and ill, with a pulse of HO. Pituitary and enemata failed to relieve 
the condition. On the fourth day the pulse was 120, the jaundice more marked, and 
the general condition worse. Fifty c.c. of anti-gas-gangi’ene serum were given intra- 
muscularly. On the fifth day he appeared mucli better, distention was less, jaundice 
disappearing, and the pulse had dropped to 100. During the afternoon, however, 
he became rapidly worse ; distention and restlessness returned, and by 8 p.m. he was 
‘wandering’. A further 50 c.c. of anti-gas-gangrene serum was then administered. 
Tliere was no improvement, and the patient died fourteen hours later. 

PoST-jiORTEM Examination. — There was a very little pus about the right iliac 
fossa. The whole of the small intestine, except the last C in. of ileum, was grossly 
distended. There was very' marked luemoly'tic staining of the heart and great vessels, 
and slight jaundice of the sclerotics. 

Case No. 71. — A woman, age 50, with fifty-six liours' history of symptoms. 
At operation a perforated appendix was found in an ill-defined pehic mass, with 
some spreading peritonitis. Progress Avas satisfactory' until three days after opera- 
tion. No serum had been administered. On the third day' the patient had an 
attack of cy'anosis, pain in the chest, and cardiac failure. The abdomen became 
somewhat distended. There 'were tvvo similar attacks during the next twenty-four 
hours, and after the third the patient became unconscious and died. B. 
antitoxin was administered shortly' before death. She vomited once after the first 
attack of pain, and coughed up blood-stained froth before death. The condition 
was sugge.stive of pulmonary' thrombosis or so-called embolism. A post-mortem 
examination was refused. 


In Cases Nos. 35 and 71 tlie administration of anti-gas-gangrene seiiim 
could not lia^'c any' direct influence on the cause of death. TJiey' cannot, 
however, be excluded, because they' would be ineluded in any' genera mor 
tality' figures. Case No. 58 must be regarded as a failure. Serum treatnien 
•was not started as early' as it might have been, and the patient was fai gone 
before the seeond dose 'was administered ; but several cases which appeaici 


to be quite as severe have reeovered. _ - • r ps 

Clinical Effects of the Administration of B. Welchii Antitoxin in as 
of Peritonitis. — The elinieal effects of the administration of senun i^eie o 
striking and immediate. As a rule restlessness was greatly' dimmis 
abolished, patients lost the ‘acute consciousness’, slept easily', an 
little morphia to keep them quiet. Cy'anosis, when present, disappca.ec. . 

in one case a definite icteric tinge faded rapidly'. Iniinis- 

In all successful cases the pulse-rate began to fall soon aftm le ac , ^ 
tration of serum. In cases -^vhich showed very' marked toxamna a 
rate sometimes did not occur for a day' or two. One of the 
effects ■was the influence of administration of serum on abdomma c 
Sometimes in the less severe cases distention disajiiiearec an 
acted spontaneously' -within a few hours. In more severe cases. 
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bowels as a rule began to act sponta«»cously, in spite of previous failure of 
cnemata and pituitary injections, distention subsided more gradually, and 
often did not completely disappear until convalescence was well established. 

With the exception of the use of anti-gas-gangrene scrum, these cases 
were, as a whole, treated by tiie ordinary methods in vogue at St. Thomas s 
Hospital. Cases seen during the first forty-eight hours of the disease were 
treated by appendicectomy. Excluding young children, patients seen after 
more than forty-eight hours after the onset of the disease were not operated 
upon until the acute attack had subsided, unless there were signs of spreading 
peritonitis or of tlic development of an abscess. In young children appendi- 
cectomv was always carried out as soon as possible. Drainage, other than 
that of the abdominal wall, was employed only when there was a definite 
abscess cavity, and when there was doubt about the suture line, or when the 
presence of concretions in the abdomen was suspected. In my omi cases I 
did not employ injections of pituitary in the after-treatment. 


THERAPEUTIC TEST OF ANTI-GAS-GANGRENE SERUM IN CASES OF 
ACUTE OBSTRUCTION. 

I can find no record of anti-gas-gangrene serum having been used in 
this condition before. Cases of acute intestinal obstruction were not at first 
used in the therapeutic test — first, on account of the relatively small numbers 

Table III. — C.vsns of .Acutk Obstouctiox TnEArnn on Not Treated with 

B. Welciiii Antitoxin. 


C.wsr. OF Oeftkcctios 

Coxrr.oL Series itno-ss 
NOT Treated wTrn 

B. AVELCRn ANrrroxix 

Test Series 

Treatfj) with E. Weichii 
Amtiox-in whes stcessarv 


Total No. Deaths 

Totol No. ' Deaths 


Malignant obstruction with 


acute symptoms 

28 

11 

10 

1 

Adhesions or bands 

24 

4 

10 

1 

Internal strangulation 

23 

0 

2 

1 

Intussusception with tumour 

3 

2 

2 

0 

VoUnilus, small intestine 

3 

o 

I 

1 

A’olvulus, large intestine 

1 

1 

2 

0 

In<^iinal hernia 

44 

0 

11 

0 

Femoral hernia 

00 

11 

13 

1 

Umbilical hernia 

22 

T 

3 

0 

Totals 

214 

53 

54 

5 


Mortality in control series, 24-S per cent ; mortality in test series, 9-3 per cent. 


available annually ; secondly, because it is impossible to irredict before opera- 
tion how any given case will behave. Patients sometimes die vert' suddenly 
after operation for no apparent reason, and successful eases seldom cause 
anxiety after relief of the organic obstruction. 

In a series of 54 cases, however, B. xceJchii antitoxin was adnunistered for 
therapeutic reasons in 19. These were under the care of the same surgeons 
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Table JF.— Cases of Acute Obstruction- in h,ii, 


XO. IN 
SllUIES 

Aor, IN 
Year? 

Cause op Odstruction 

DUn.VTION 

before 

Operation 

OPEiunos 

21 

71 

Strangulated umbilical hernia 

72 hours 

Division of bands, drainage ofsnc 

27 

51 

\"olvulus of caecum . . 

38 hours 

Reduction, caicostomy 

3G 

15 

Bands following appendicitis 



41 

70 

Carcinoma of rectum 

120 hours 

Colostomy 

4.'5 

29 

Volvulus of colon 

56 hours 

Colectomy', anastomosis, sigmoil 
ascending colon .. 

51 

GO 

Carcinoma of sigmoid colon . . 

72 hours 

Colostomy 

52 

56 

Band 

52 hours 

Division of band . . 

53 

G2 

Strangulated femoral hernia . . 

40 hours 

Radical cure 

5G 

46 

Strangulated inguinal hernia . . 

12 hours 

Radical cure 

57 

23 

Volvulus of small intestine 

03 hours 

Resection 2-ft. ileum, ilcosigmoiilodo 

59 

43 

Strangulated internal hernia . . 

72 hours 

Reduction 

65 

14 

Bands following acute appendicitis 

120 hours 

IIeo-transver.se anastomosis .. 

— ~ 

GG 

38 

Carcinoma of rectum 

36 hours 

Sigmoid colostomy' 

G7 

G9 

Strangulated femoral hernia . . 

48 hours 

Radical cure 

08 

58 

Internal strangulation 

1G8 hours 

Reduction 

70 

42 

Bands 

96 hours 

Division of bands, ileostomy 

72 

CG 

Strangulated femoral hernia . . 

36 hours 

Radical cure 

73 

55 

Strangulated femoral hernia . . 

120 hours 

Resection of small intcslmc, radial 

7G 

52 

Carcinoma of splenic flexure . . 

96 hours 

Transverse colostomy 


Tvho took part in the therapeutic test of the use of B. welciii 
in cases of acute appendicitis. The cases were unselected and 
with the exception of two which ai’c not included. These tT\o, ° 
strangulated femoral hernia, one of internal strangulation in an m 
hernia, appeared before operation to be perfectly fit, but, ^ ° 

concluding stages of the ojoeration for relief, became sudden y co < p 
died before serum could be administered. Both were healthy men, a. 


years of age respectively. , ^ onnciiclicitis. 

The mortality of acute obstruction, like that of am „]in,inate 

depends large!}" upon local conditions. It is, moreover, very cuiiicu 
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•Velciiii Antitoxin" was Administered. 


ANTITOXIN FlR?r 
AtlinN'lSTERED 

Result I 

ntiiArJCS 

At operation 

Recovery i 

Abscess in sac and perforation of gut 

At operation 

Rccoverj' 

Severe toxnetiiin 

At operation 

Recovery 

Severe toxannia 

At operation 

Recovery 

Great distention 

At operation 

Recovery 

Obstruetion only, no strangulation 

At operation 

Recovery 

Great distention and severe toxannia 

At operation 

Death 0th day 
after operation 

Streptococcal scptieainiia (sec note, p. 314) 

.■Vt operation 

Recovery 

Severe toxaimia in feeble subject 

-■Vt operation 

Recovery 

— 

.\t operation 

Deatli 5 hours 
after operation 

Extreme toxainiia (see note, p. 314) 

.\t operation 

Recovery 

Considerable small-bowel distention 

hours after operation 

Recoverj- 

Progressive distention, not relieved by pituitaiy injections 
or enemata 

■At operation 

Recoven.- 

Severe toxaimia and distention 

.-\.t operation 

Recovery 

Feeble subject 

At operation 

Deatli 24 hours 
after operation 

Extreme toxaimia (sec note, p. 314) 

At operation 

Recovery- 

Severe distention and toxaimia 

.\t operation 

Recovery 

^Moderate distention 

t hours after operation 

Death 0 days 
after operation 

Post-mortem : gangrene of gut (see note, p. 315) 

At operation 

Death 20 hours 
after operation 

Severe distention and toxaimia in bad subject (see note, 
p. 3151 


errors due to individual differences of opinion as to what constitutes intestinal 
obstruetion in cases of external hernia, and this fact is important because of 
the large proportion of such cases. For comparison I have therefore taken 
figures from the paper to be published by ^Mr. C. il. Page“ on the mortality' 
at St. Thomas's Hospital for the five years 1919-23. In this series, and in my 
series of cases ivhich were used for the therapeutic test of B. zcelcliii antitoxin, 
the classification was done by Mr. C. Y. Patrick. In Table III the two series 
are given side by side for comparison. Cases of obstruction due to malignant 
disease, though arising primarily in the large bowel, are included in the series 
only when tlicre were acute symijtoms, for the reasons suggested on p. 29T. 

VOL. XIV. — NO. 64, 
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Cases of idiojoathic intussusception in infants are excluded, because in tlie vast 
majority manifestations of intestinal obstruction do not develop. jMesenteric 
thrombosis is also excluded, as the cause cannot be removed by operation. 

The number of cases in the test series is vmry small, but it is given for 
what it is worth. With tin's reservation the mortality shows a striking 
improvement. ” 

Details of the 19 cases to which anti-gas-gangrene serum ivas adminis- 
tered are given in Table IF. With the excejition of the use of the serum the 
usual surgical treatment was carried out. 

The clinical effects of the administration of serum in cases of acute 
obstruction were similar to those seen in cases of peritonitis. These clinical 
signs of improvement maj% and common^ do, follow the simple surgical relief 
of the obstruction ; it is consequent!}'' onty by considering the series as a 
whole that the clinical effects can be assessed. The following are notes of 
the fi^’e fatal cases. 


Details of Fatal Cases. — 

Case No. 52. — A man, age 56, with old Pott's disease of the spine and great 
deformity. He liad had an inguinal hernia for many years, and was admitted with 
a fifty-two hours’ Iiistory of pain and vomiting coming after replacing the hernia. 
He was a poor surgical risk, and appeared very ill. Forty e.c. of B. ivclchii antitoxin 
and a pint of normal saline were given intravenously before operation. Laparotomy 
was performed, and the bowel found caught over a band at the internal orifice of the 
inguinal hernia. The gut rvas viable, and was returned to the abdomen. ^ Twenty- 
four hours after operation the patient appeared to be in excellent condition, with 
the exception of some post-ansesthetic bronchitis. The bowels rvere opened twice 
naturally, and there •\vas no distention. Forty-eight hours after operation he developed 
a streptococcal cellulitis at the site of the hypodermic injection into tlie arm, and 
died four days later. A pure culture of hsemolytic streptococcus 'was grown from 
the blood before death. 

Post-mortem Examination.— The bowel was not distended ; death was due to 
streptococcal septiemmia ; there was no liaemolytic staining of the lieart or great 
vessels. 


Case No. 57. — A girl, age 23, with sixty-three hours’ acute abdominal pain. 
On admission she appeared to be extremely ill, and an attempt was made to improic 
her condition ivitli saline infusion and morphia for six hours before operation. Laparo- 
tomy rvas then performed, and the obstruction was found to be due to volvulus o 
the loiver ileum over a band. A portion of gut about 2 ft. long was not 
was resected, an end-to-end anastomosis being performed. The distendca 
intestine above Avas also anastomosed to the transimrse colon. The openition na 
difficult on account of intestinal distention. Intravenous saline and o 
B. tcelchii antitoxin were administered during the operation. The ‘ . 

practically pulseless on leaving the table, and died a feiv hours afterwards v i 
regaining consciousness. Post-mortem was refused. 

Case No. 08. — A man, age 58, with ser'en days’ history of acute 
pain and vomiting. On admission his condition rvas very bad indeed. / 
tomy the loiver ileum ivas found strangulated by a band in the pelvis. I “nc.-cRc 
very^ ‘sodden’, and perforated accidentally. The band ■ivas 
anastomosis ivas performed, and the abdomen closed. Sixty c.c. ot • ‘ ® 
toxin Avere gii’en intramuscularly on the table, and a further 60 c.c. . ^ 

later. The patient became delirious tAventj'-four hours after opera lo , 
Abdominal distention was very marked. ,, 

PosT'JiORTEM Examination. — There aa-rs little peritonitis, t ctninim,'. 

Avas grossly distended. The heart and aorta shoAved an intense hw 
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Case No. 73. — -V man. age o5. with a (tve days' history of strangulation of a 
femoral hernia. At operation'a loop of small gut was found to be gangrenous, and 
4 in. were rcseeted. After operation the jiatient did not improve, constipation was 
absolute, and distention bceame more marked. During the succeeding four days 
six injections of pituitarj' and repeated cncmata failed to bring about any relief. 
B. XL-clchii antitoxin was admim'stered intramuscularly in doses of 40 c.c. daily, 
from the second day until the patient died on the si.xth day after operation. No 
action of the bowels was obtained, and distention did not appreciably diminish. 
There was a general icteric .tinge during the later stages. 

PosT-MORTEJi EX.VJIIXAT 10 X. — ^Tlicrc was great distention of the small intestine, 
and about six inches of gut above the site of resection were gangrenous. There was 
some peritonitis in tliis area. The heart and gi'cat vessels showed slight ha;mol\-tic 
staining. 

Case No. 76 . — A man, age 52, who had suffered from ‘asthma, bronchitis, 
and a weak heart’ for years. He had had chronic obstruction for ‘some weeks’, 
becoming acute for four days. On admission liis condition was bad and distention 
verv marked. At operation a carcinoma of the splenic flexure was found, and a 
transverse colostomy was performed. Sixty c.c. of B. rcclchii antitoxin were given 
on the table. He did not regain consciousness, and died twenty hours later. 
post-mortem examination was refused. - 

The fatal issue in Cases Nos. 52 and 73 cannot be regarded as evidence 
of failure of tlie antitoxin. Sueh cases, however, occur in any series and 
contribute to the general mortality. 

CONCLUSIONS AS TO THE THERAPEUTIC VALUE OF B. WELCHII ANTITOXIN 
IN CASES OF INTESTINAL OBSTRUCTION AND PERITONITIS. 

1. In eases of peritonitis with paralj-tic obstruction there was a marked 
clinical improvement as the result of administration of B. luelchii antitoxin. 
In cases of organic obstruction similar effects were obtained, but in indi^^dual 
cases it was, as a rule, impossible to differentiate between the effects of the 
serum and the effect of successful operative relief of obstmetion. 

2. There is a great improvement in the mortalitj'-rate in the test series 
of cases to which antitoxin was administered when necessary. In 256 cases 
of acute apiDcndicitis the mertalitj- was 1-17 per cent as ojrposed to the normal 
mortality of 6-3 per cent ; in 54 cases of acute intestinal obstruction it 
was 9-3 per cent as opposed to the normal rate of 24-S per cent. 

3. The beneficial effect of B. xeelchii antitoxin is evidence of absorjrtion of 
B. tcelchii toxin in cases of intestinal obstruction, whether organic orparahTic. 


DOSAGE AND INDICATIONS FOR TREATMENT WITH B. tVELCHII ANTITOXIN. 

Tlie therapeutic use of B. u'elcliii antitoxin is in tire expei’imental stage. 
The following notes are included for the use of those who wish to test its 
value. 

It is not suggested that the use of this antitoxin is in any wav alter- 
native to the recognized primary surgical treatment of intestinal obstruction 
and of peritonitis by the relief of obstruction and the removal of the 
cause of peritonitis. It is advocated as a means of combating toxmmia of 
intestinal origin consequent upon stagnation of the contents of the small 
intestine, a tox.-cmia which cannot otherwise be dealt with successfully. 
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The administration of horse-serum antitoxin has, however, certain dis- 
advantages : (1) It renders the patient sensitive, so that when serum may be 
necessaiy afterwards for some other condition, its administration may be 
more difficult. (2) It may'' produce raslies and otlier phenomena which are 
distressing, thougli not dangerous. (3) There is the remote risk of anaphy- 
laxis. (4) It is expensi^•e, and, to be of use, large amounts must be given. 

The -\-ast majority^ of cases of acute appendicitis will recover by treatment 
on the ordinary surgical lines. In eases -which de^'elop signs of intestinal 
obstruction, howe\'er, the mortality is very high, and the disadvantages of 
serum therapy^ are, by comparison, negligible. In cases of acute intestinal 
obstruction of the forms discussed, the mortality^ is normally high— between 
20 and 30 per cent — and I suggest that serum should be used as a routine 
whenever there is evidence of small-bowel in^mlvement. Further, it is not 
uncommon to see cases which appear to be quite fit before operation, but 
become rapidly^ worse after the relief of the obstruction, like the two cases 
already mentioned, so that it is impossible to predict Jiow any'^ given case will 
behave. This sudden and unexpected turn for the worse may be due to the 
liberation of the highly toxic contents of the obstructed intestine and the 
rapid absorption of a letlial dose of toxin. The only way’- to combat this 
eventuality would be the intravenous administration of an adequate dose of 
antitoxin before operation, if necessary intravenously% on the table. 

The effect of antitoxic serum is to neutralize the toxin after its absorption 
from the intestine. Absorption of the toxin will continue until the small 
intestine is emptydng normalIy^ It is important therefore to recognize, particu- 
larly in paralydic obstruction due to peritonitis, that a clinical improvement 
is not an indication for stopjjing the administration of serum, which must be 
continued until the small bou'cl is emptying itself regularly^ and effectively. 

In the therapeutic use of antisera it is essential that tlie dose should be 
adequate. The disadvantages of the administration of horse-serum are not 
increased with the size of the dose, except as regards cost. There is no maxi- 
mum dose, but there are minimum doses, the administration of which is futi e. 
The ymunger the patient the higher the mortality of peritonitis, and so t le 
greater the necessity^ for an adequate dose of antitoxin. Further, anaero le 
toxin can produce sev'ere cardiac degenei-ation, and it is essential that the an ' 
toxin should be administered before this has gone too far to be recov eia J e. 

In cases of peritonitis patients are gravely ill, in pai’t, according to ic 
hyqvothesis, on account of the intestinal toxaemia, but also on account o wii 
peritonitis. For the direct treatment of the latter, the use of an * 
gangrene serum contributes nothing, and inevdtably^ cases must occur u iic^i 
die on account of the peritoneal suppuration, apart from intestinal tox.vnm^ 
though no such cases occurred in this series. It is well known, hou ev cr, ^ 
the peritoneum has extraordinary powers of dealing with infection, anc , i 
intestinal toxmmia can be kept in check by the administration o ' 
antitoxin, in the vast majority of cases, if given time, the patients ui 


come their peritonitis. . „ 

The serum used was anti-gas-gangi’ene serum containing n- ‘ 
Fibrion septique antitoxins, series Gl53, prepared ^ 

Wellcome & Co. for theraireutic use. The serum is of higher 
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gas-gangi'enc serum used duviug the war. and has been found to be of value 
in treating cases of gas-gangrene rcsidting from street accidents. It is lioped 
that a more concentrated scrum will shortly be available. 

In consideration of the above, it is suggested that, in cases of peritonitis, 
B. tvclchii antitoxin should be admiiristercd to those patients who show 
evidence of intestinal paralysis and anaerobic to.va^mia, as manifested either 
by severe or progressive abdominal distention, increasing pulse-rate, restless- 
ness. or rejjeated vomiting, espeeially if offensive or brown, particularly if 
these signs appear after surgical treatment has been carried out. In e.vtreme 
cases the administration of serum should be begun at the earliest possible 
moment — if practicable, before operation. The initial dose of serum to be given 
should be at least 80 c.c. intramuscularly, and in extreme cases air additional 
40 c.c. intravenously. After the initial dose 40 to SO e.c. should be given 
intramuscularly every day until the bowels are moving spontaneously and 
regularly and distention has almost or completely gone, and absorption of 
toxin consequently been brought to an end. The patient should be kept 
‘desensitized’ against horse-serum until all risk is passed of the development 
of obstruction, which is apt to come on as the result of peritoneal matting 
during convalescence. 

In cases of acute intestinal obstruction indications for the use of 
antitoxin are, broadly speaking, the same as those given in the previous 
paragraph in connection rnth cases of peritonitis, though the abdominal dis- 
tention may be caused sometimes by the large bowel alone. The clinical 
appearances, howcA-er, of cases of acute intestinal obstruction are apt to be 
deceptive, in that, as already mentioned, cases showing no evidence of 
to.\'a:mia before operation not infrequently die rapidly with toxemic sjmi- 
ptoms soon after successful operative relief. Therefore I would suggest that 
the only way of avoiding unexpected failures is by intravenous administra- 
tion of 40 c.c. of antitoxin proplndacticallj' before operation, preferably with 
saline solution if there is much dehydration, and an additional 40 c.c. of 
serum intramuscularly. Afterwards, as in cases of jJeritonitis, the administra- 
tion of serum should be continued until normal evacuation of the bowel is 
re-established. I have myself at times used smaller doses than those here 
advocated, but the series was experimental, and patients were kept under 
constant personal observation. Latterly I have been corndneed that the use 
of larger doses is the only way of securing full benefit of the serum. 

RESULTS OF PREVIOUS INVESTIGATIONS OF THE TOXAEMIAS 
OF ACUTE INTESTINAL OBSTRUCTION. 

A vast amount of research has been done on the toxfcmia of acute 
intestinal obstniction, and the literature on the subject is correspondim^lv 
extensive. I will refer oidj- to such work as I have been able to find whtch 
appears to bear on the aspect of the subject under discussion. 

Murphy and Brooks,-^ Dragstedt,-- and others have shown that the 
presence of bacteria in the obstructed intestine is necessary for the develop- 
ment of toxfcmia. Stone and BernheinA- and Dragstedt-® were able to obtain 
from the contents of obstructed intestine in dogs material which was toxic to 



318 THE BEITISH JOUEHAL OE SUEGEET 

animals on intra^-enous injection. This toxic substance was extremely stable. 
^yithstood heating to 70° C. for one hour, and was not destroyed by 
filtration. Dragsteclt rvas unable to demonstrate the development of any 
immunity in animals which had been subjected to repeated subletlial doses, 
and suggested that the poison was a product of bacterial fermentation of the 
histamine type and not a true bacterial toxin. No mention was made of tlie 
reaction of the material injected, which must be an important factor when 
relatir-ety large amounts are introduced intrasmnousty. 

Using Berkefeld filtration for the sterilizing of intestinal contents and 
intramuscular injections, I ha'r'e never found an}'^ evidence of the toxin 
described bj'^ these workers. It tlierefore seemed possible that the method 
of sterilizing the material for animal inoculation b)'^ heating to 70° C. might 
be responsible for the libej’ation of the toxic substance. Bfith a view to 
testing this possibility the following experiments -were carried out. 

Intestinal contents obtained b)'^ jejunostomy from two human cases, one 
of obstruction due to bands, one of peritonitis, were dmded into two por- 
tions. One portion was prepared as alreadj”^ described for examination for 
the presence of S. zvelchii toxin, by Berkefeld filtration in the cold; the 
other was heated at 70° C. for one hour before filtotion, as described by 
the American rvorkers. Each portion rvas then inoculated into two groups 
of mice, one group receiving in addition B. welcliii antitoxin, the other group 
normal horse-serum, as in the tests for the presence of B. xrelclin toxin. The 
results are represented together in Table V. 

Table V . — Results of Tests fok B. Welchii Toxix ix Intestinal 

Contents in Mice. 


i 

Cold Filtbste i 

OP IXTESXnCAL COSTEXIS j 

[/ 

l| OF 

l' 

Heated Filtiuie 

LVIESTBCAL CO.VTESTS 

SOUnCE OF ^lATEIUAL 

i 

ilicc injocfctl 
with filtrate and 

1 B. tcelcJiii anti- 
[ toxin 1 

( Mice injected 

I with filtrate and 
normal horse- 
[ serum 

1 jlXicc iajeefed 

1 with filtrate and 
! B, tcekhii anti- 
toxin 

1 .Vice injected 

1 with fiUiate and 

1 normal iiorsc- 
} seruiii 

Obstruction by bands 
Peritonitis . . . . , 

; Total 

C 1 
S 1 

1 Died 

I 0 

0 

1 Total 

12 i 

1 W i 

1 Died 

2 

5 

1 Total 

6 

i ® 

j Died 

.3 

3 

j Total 

12 I 
8 1 

j Died 

5 

Totals . . . . 

11 1 
i 

' 0 

22 1 

! T 

i 12 j 

6 

i 

20 j 

1 9 

i 


It appears, therefore, that in these tivo cases a toxic substance 
liberated from the intestinal contents bj'^ heating. This substance uas 
neutralized by B. •welchii antitoxin, and was not present in tie uniea 
material. Further investigation is being made on this point. tt f r-* as 
It is interesting to find that in 1904 Kamen is reported 
having obtained in vitro soluble thermostabile poisons from B. wecni 
The effects of these poisons when inoculated into rabbits 
the effects obtained on animal inoculation of the toxin o could 

obstructed intestine by Stone, Bernheim, and Dragstedt. These 
not, of course, be the true exotoxin of B. welchii, which is lapi > . '.pj] 

by heat, and could not have survived the method of prepara ion 
by these workers. 
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DISCUSSION. 

Tlie investigation vliich is described in this paper was begun on the 
h^iljotliesis that the toxaemia of acute intestinal obstruction, whether organic 
or 25 ai’ab'tic, is, in part at least, due to the absorption of anaerobic toxins 
from the stagnant contents of the small intestine. It is not asserted that 
B. zccichii is the only toxin, but it was the only one of which evidence was 
found during this investigation. It has not been irossible to produce absolute 
jrroof of the hyjrothesis as a whole, but in each jiarticular line of approach 
e'vidence has been found in sinjport of the probable truth of the original 
assunri^tion. Failures have been rcadih- exjdicable by the limitations imposed 
by the nature of the materials under investigation and the difficulties of 
technique. Further, the hypothesis is in comjrlete accordance with the 
known clinical features, and, if it is true, offers a simple solution for many 
hitherto unexidained i:)roblems. 

The remarkable difference between jiatients suffering from absolute con- 
sti 2 )ation even for weeks, with nothing more untoward than lassitude, a furred 
tongue, and a headache, and a jratient with acute obstruction of the intestine, 
is explained by the fact that in the former there is no material stagnation 
above the ileocaccal valve, and hence there is no formation of B. icclchii to.xin. 
Similarly, the comjrlete absence of toxsemia in cases of pyloric obstruction, and 
the almost in^'ariable and immediate benefit which results from operative 
relief, are exidained by the fact that in the stomach the aerobic acid conditions 
prevent the formation of B. -celchii toxin. Even in pyloric obstruction due 
to malignant disease, when as a rule hydrocliloric acid is absent, the reaction 
is still usually acid. It is possible, in those rare cases in which the reaction 
becomes neutral, that the proliferation of B. xcelchii and the development of 
toxaemia might occur. A case of ‘acute hremorrhagic gastritis’ which came 
under observation recently confirms this possibility. 

The relatively high mortality of acute obstruction of the small intestine 
by bands and adhesions — a mortalirt' which has not altered materiall}' for 
many years — coincides with the ijresence of ideal conditions in the small 
intestine for the irroliferation of B. xcelchii and the formation of this toxin. 
Further, the sudden unexpected deaths after most successful operative relief 
of small-bowel strangulation may be explicable on the hj^pothesis by the rapid 
absorption of a lethal dose of toxin from the contents of the obstructed loops 
after their release. 

The most difficult feature of intestinal obstruction to overcome success- 
fully is paralysis of the small intestine. In cases of organic obstruction 
paralysis persists often after removal of the organic cause. In peritonitis the 
obstruction may be entirely parahdic, though at times, m 23 art at least, it 
may be organic. ^lany 23rocedures have been advocated with a ^dew to over- 
coming this 25aralysis, and em23tying the obstructed bowel. Injections of 
2 )ituitary and eserine, and drainage of the small bowel by ileostomy, jejunos- 
tomy. or ileocolostomy, have all been tried u-ith varying success ; and success 
or failure in any case 23robably depends upon whether the bowel is stiU able 
to contract or not. If the bowel has lost the power of contraction, pituitary 
IS ineffective, and drainage will only empty the loop into which an opening 
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? US of are frequentlj^ so disappointing in this 

respect tliat these methods have not received general acceptance. Of five 
cases in vhich ileostomy -was jDerformed for peritonitis or obstruction, sufficient 
intestinal contents for investigation for the presence of B. tcelchii to.xin was 
obtained only tAvice, and to these two cases B. rvelcliii antitoxin vas being 
administered in large amounts. Now the toxin of B. ivelchii has a poAverful 
effect upon muscle tissue, and this paratysis of the intestine may well be due 
in part to the presence of B. ivelchii toxin in the contents, to which the 
intestinal n-all is exposed in its greatest concentration. The administration 
of antitoxin, besides combating the general toxaemia, may help to overcome 
the small-boAvel jearalysis. In the absence of organic obstruction, if the intes- 
tine is able to contract, absorption will cease on the evacuation of the toxic 
contents to the exterior, or into the large boAvel, where the toxin is destror ed 
by the acid reaction. 

It Avas obserA'ed repeatedl}% during the clinical trial, that, after the 
administration of B. ivelchii antitoxin, distention rapidh’’ diminished or dis- 
appeared, and the boAvels Avere opened spontaneousl3^ As these effects ahA-ays 
coincided AA'ith clinical improAmment, it is impossible to attribute them directly 
to the antitoxin AA-ith certainty, and further investigations are tlierefore being 
carried out. 


The striking difference betAA-een the graA'ity of the clinical condition of 
the patient suffering from the presence of pus in the peritoneal cavity and 
that of a patient suffering from the presence of pus in another situation, saacIa 
as the pleura, has long been the subject of speculation. The same difference 
is found Avhen there is a localized collection of jous in the abdomen, Avhere the 
area of contact Avith the small intestine is small, in contrast to Avhen there 
is a diffuse jjeritoneal infection, AA'here the area of contact Avith the snial 
intestine is great. Peculiarities of absorption from the peritoneum have been 
postulated and rejected, hlore recently’’ the importance of the intestAua 
stagnation AA’hich is associated Avith peritonitis has been enAphasized by nrany 
Avriters, but the nature of the residtant toxnemia has not been inx estigatec . 
This hy’pothesis offers some explanation for these differences, in that t 'e 
degree of stagnation and consequent production of B. icelchii toxin depents 
upon the extent of small intestine affected by’’ inflammation. 

The literature of intestinal intoxication is immense, birt, so far as am 
aAvare, experimental results harm all been negatiA’e, AA’ith the exception o ^^a^ 
Avork of the American inx'cstigators already’’ discussed. I belicA e t ra 
experiments described in this paper are the first to indicate the 
a true toxin of intestinal origin, its nature, and the conditioAAS necessary^ or^^ 
production. The hyqjothesis, if cojTect, opens a AA’ide field for inxes i^a^^ 
Therapeutically’, if subsequent results are as encouraging as those 
this paper, the application of the hy’pothesis is important, because o 
number and A’ariety’ of cases in which stagnation may’ occur m le^ ^ 
intestine as the r-esult of oi-ganic or paraly’tic obstruction. Sue pC 

at present a high mortality’, Avhich may’ be materially’ reducer a 

antitoxin. t a - A cen able to 

The only’ possible objection to the hy’pothesis that I h^'® urrencc of 
find is the raidty’ in cases of obstruction or peritonitis of tre occ 
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generalized B. rcclchii infeetions, "iving rise to metastatic lesions and the 
finding of ‘foaming liver’ post mortem. ‘Foaming liver’ is a jjlicnomenon 
res\ilting from post-mortem changes in a body in which there has been a 
general dissemination of B. tcrlchii before death. It is not a very frequent 
occurrence in laboratory e.xjieriments. and was not common in human cases 
of gas- gangrene infection during the late war. I ha^'c. however, seen ‘foaming 
liver’ in five human eases of puerperal infection with B. icclchit, and in one 
case of typhoid fever. I have never seen a ‘foaming liver’ fronr a case of 
obstruction or peritonitis, and have only once seen a metastatic lesion arising 
in the ‘pressure points’ of the back in the case of appendicular peritonitis. 
Local post-operative infeetions of the abdominal wall with B. icclchii arc not 
so uncommon, but are by no means frequent. These local infections must 
result from direct fajcal contamination of the wound, or contamination with 
fsEcal pus, which very frequently contains B. icclchii ; cither of these must be 
a very common occurrence. I cair only suggest that it requires verj' particular 
conditions for the establishment of B. icclchii infection in living human tissues, 
the most important probably being an impairment of the blood-svqjply ; and 
the rarity of the establishmeirt of B. icclchii infections of the abdominal wall 
lends support to this view. Further, the organism is almost ubiqtiitous, in 
dust, in soil, and milk ; yet in civil practice gas-gangrene is extremely rare, 
even after street accidents, unless there has been great tissue damage. Growth- 
in a hollow viscus, such as the intestine, outside the sphere of the influence of 
the living tissues, is an entirely different matter, which under suitable con- 
ditions has been shown in this paper to oceur readily, and absorption of the 
soluble toxins may easily take jrlace without any invasions of the tissues by 
the bacillus. 


SUMMARY. 

] . The Inqrothesis put forward in the paper is that the toxsemia in cases 
of mtestinal obstruction, whether organic or secondary to peritonitis, results, 
in part at least, from the absorption of the toxin of B. icclchii, due to the 
proliferation of this anaerobe in the stagnant contents of the small intestine. 

2. The clinical resemblance of the toxfcmia of intestinal obstruction and 
peritonitis to that of gas-gangrene is discussed. 

3. Evidence is given of the proliferation of B. icclchii in the small intestine 
in cases of intestinal obstruction and peritonitis in human subjects and in 
these diseases experimentally produced in dogs. 

4. Evidence is given of the presence of B. icclchii toxin in the small 
intestine in intestinal obstruction and peritonitis in human subjects and in 
these diseases experimentally produced in dogs. The toxin was not found 
in normal small intestine contents, or in contents of the large intestine even 
when obstructed, in human subjects. 

5. EA-idence is given compatible with the absorption of B. icclchii toxin, 
from the clinical aspect of cases, from the occurrence of luemolvsis. and from 
microscopical changes in the heart and liver of fatal cases. 

G. A tiierapeutic test of the h>qrothesis by the administration of B. icclchii 
antitoxin in a series of cases of appendicular peritonitis and acute intestinal 
obstruction is reported. 
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7. Evidence is gi^'en, in the results of the therapeutic test, of clinical 
benefit to individual cases, and of improvement of the general mortality-rate 
in each series. 

8. Practical details are given of the indications for the use of B. lakJiii 
antitoxin, and of dosage for the therapeutic test of the hypothesis. 

9. Pre^'ious iinmstigations of the toxmmia of acute intestinal obstruction 
are discussed, and a jjossible reason for their disagreement with the results 
of this investigation is suggested. 

10. Tlie results of the investigation and the theoretical and clinical appli- 
cations are discussed. 

Finally, I have to thank those rvhose assistance enabled this investigation 
to be carried out. As I knc^^’ little of bacteriolog)’^ and nothing of anaerobe 
technique, the amount of help which I required was A'ery great. In addition 
to those mentioned in the text, I am especially indebted to the following 

Dr. S, C. Dyke, late Pathologist to the Surgical Unit, but now Patho- 
logist to the lYohmi'kampton General Hos])ital, with whom the work was 
begun ; Miss Muriel. Robertson, of the Lister Institute, and especially 
Dr. R. A. O’Brien, of the IVellcome Research Institute, for his generous 
assistance rvith sera and B. xoclchn toxins ; Sir Cuthbert Wallace, Director, 
and Mr. B. C. j\Ia}'bur3q Deputy Director of tire Surgical Unit, St. Thomas s 
Hospital, who ha^'e gi\mn constant advice, suggestions, and criticism ; Professor 
L. S. Dudgeon, Director of Pathology’^ at St. Thomas’s Hospital, for advice and 
criticism during the concluding stages of the investigation. 
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A BONY TUMOUR OF THE BREAST. 

Bv S. C. DYKE, AYOLVEniiAJirTON'.* 

Osteoid tumours are among the rarest of those occurring in the breast of the 
human being. So rare are they that although they ■\vcre mentioned by Cooper. 
Nelaton, Cruveilhier, and Leser, their very existence was doubted by Billroth. 
The literature norv, horvever, contains reference to a fair number of them. 
Dearer and iNIcFarland’^ (1918) in their rvork, The Breast, take cognizance of 
these tumours and give a full bibliography. Lange- (1881) describes an ‘osteo- 
chondroma’ of the female breast ; rvhen removed this tumour rvas the size of 
a nutmeg, and had taken thirteen years to increase to this size from that of a 
berry. HappeP (1895) describes a chondroma of the breast vhich attained 
the size of a goose egg a year from the time at vhich it vas first noticed ; 
thereafter it remained stationary for nine years, when it started to grow 
again and rapidly attained the size of a baby’s head. Jlorton^ (1904) describes 
a small tumour removed, together with the breast and glands, which on 
examination pro%’ed to be a “ spindle-celled sarcoma with areas of cartilage 
some of which was calcified.” This is one of the few cases in which there 
is any later historj- ; fifteen months from the time of ojieration a mass of 
similar growth was removed from the buttock, and later a like growth 
appeared on one finger, iilorton states that five similar cases had been shown 
at the Pathological Society of London rvithin the prerdous five years. Cornil 
and Petit® (1903) describe a large nodular tumour removed from the mamma 
of a bitch ; it consisted of areas of cartilage and bone formation scattered 
tlu-oughout the mammary tissue, and was considered by the authors to be due 
to a diffuse chronic inflammatory condition. They state that the condition 
is not uncommon in bitches. Sick® (1906) describes a fatt}' tumour removed 
from a breast which contained numerous small points of cartilage formation, 
each surrounded by a fibrous capsule. Chevrier and DelvaP (1910) describe 
a ‘fibro-mj-xo-chondro-osteome’ the size of a walnut removed from the female 
breast ; it consisted of tluee tumours in coalescence, and was delimited, 
mobile, and non-adherent. Sehrt® (1907) describes a tumour consisting of 
miscellaneous and giant cells rich in chromatin, cartilage, calcification, and 
in certain areas showing bone formation. lilciver® (1923) describes a mass 
the size of a walnut removed from the breast of a woman aged 60. It con- 
sisted of “ nondescript connective tissue and showed numerous mitotic figures. 
There were trabecula; of osteoid tissue scattered throughout it and occasional 
areas of cartilage. In one area an alveolar process with teeth could be made 
out ”. Kreibig'® (1925) describes a timiour the size of a iralnut the mati-ix 
of which consisted of spindle and giant cells and in which cartilage and bone 


’From the P.-ithological Department. IVolvcrliampton and Staffordshire Hospital. 
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were present ; in one place Avas an area of ‘earcinoma simplex’. He regarded 
tlie tumour as an osteosarcoma in combination AA-ith a carcinoma. FoAvler” 
(1925) reports an osteocliondroma of tlie breast occurring in a AA onian aged 07. 
Ajjart frojn the presence of cartilage and bone no mention is made of the 
cellular nature of this tumour. It had been present for ten months, and Avhen 
excised jAroA'ccl to be S by 3 cm. in size. 


PARTICULARS OF THE CASE. 

Clinical History. — The Jjatient from AA-hom the tumour to be described 
AA’as remoA'ed, AA'as a single AA-oman, age 50. She first noticed a lump in tlie 
left breast in December, 1924, AA-hen it appeared to be about the size of a 
hazel-nut ; it remained about the same size and gaA-e no inconA-enience up to 
I\Ia3% 1925, AA'hen it commenced to groAA-, the rate of groAA'tli becoming more 
and more rapid uji to August of the same }'ear, AA hen the increase in size ivas, 
according to the jAatient, daily perceptible. 



Fig. 187. — Photograph of tumour. 

The breast AA'as remoA'ed b}^ Mr. S. Maslen Jones, F.R.C.S., at the 
for Women, IToh^erhampton, in September, 1925, the Avhole ' C 

about the size of*a babj^’s head. Little doubt Avas entertained at le^ 
the operation but that the tumour AA'as a carcinoma, and the axi ai\ a ‘ 

Avere cleared. The patient made a good rccoveiy. , ■ i Koratorv 

Description of Specimen, — The specimen as receiA-ed m le a ‘ ^ 

consists of a greatly enlarged breast. Lying immediately unc ci i 
is a tumour, roughly circular and about 10 cm. in diame er. 
lies beloAA' upon the surface of the gi-eat pectoral miiscle, n uc 
inAmde, and extends aboA'e to the subcutaneous tat. e 
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and the tuinoiu’ tlicre exists a ratlicr indefinite line of cleavage ; this is not 
difficult to distinguish u here the tumour comes into contact vith the subcutan- 
eous fat. but disappears where it lies over the muscle. In the centre of the 
tumour is a larije ca'i’ity {Fig. 187) with ragged edges, roughly oval and having 
diameters of 5-0 and 2-5 cm. At operation this cavity was filled with blood-clot 
and debris, but had been evacuated when the specimen was recci\-cd at the 
laboratorv. The ragged nature of the edges of the cavity is due to the presence 
of numerous spicules of bone, and the whole tumour is firm in consistency and 
cuts in such a manner as to suggest the jiresence of bone. The outer surface 
of the tumour presents a greyish-white ajijiearancc. On making section 
through the whole breast, in addition to the large mass with a cavity in the 
centre, several smaller masses of the same tissue, showing extravasation of 
blood into their centre but no cardty, are apjiarcnt lying in the fat surrounding 
the central tumour. On superficial obser\-ation it appears as though one 
were dealing either with a tumour 
consisting of both fat and ossify- 
ing tissue, or of one large and 
several smaller ossifying tumours 
scattered throughout the fatty 
substance of the breast. On more 
careful examination it becomes 
api^arent that the actual state of 
affairs consists of one large ossify- 
ing tumour, smooth at one of its 
edges, but with a number of 
irregular protrusions on the other 
side, these forcing their way into 
the fatty tissue of the breast, 
and giving on cross-section the 
apiiearance of separate tumours 
unconnected with the main mass. 

On the smooth side of the 
tumour and under the nipple the 
edge of the tumour tissue is more 
or less definitely marked, but the 
boundaries of the projecting portions of the tumour shade almost imper- 
ceptibly into the surrounding fatty tissue. 

Microscopical examination of the tumour shows that the most active and 
X vegetatir-e portion is the periphery {Fig. ISS). Here two t}-pes of cell can be 
distinguished : the most plentiful", and that forming the bulk of the tumour 
tissue in this area, is a large spindle or round cell with a reticular tii-iDe of 
nucleus. Intersjjersed among these, and increasing in mmiber and size as the 
actual edge of the tumour is reached, are giant cells containing many small 
and deejfiy staining nuclei. The largest of these latter cells occur at the 
extreme periphery of the tumour where it abuts upon the normal tissue. In 
appearance they are indistinguishable from the giant cells of ‘myeloid sar- 
coma or from osteoblasts, or osteoclasts. 

A short distance in from the edge of the tumour evidence of bone 



Fic. ISS, — Periplierj’ of the tumour, shovrijig absence 
of capsule, and cells of spindle and giant t\*pe. 
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formation commences {Fig. ISO). Areas are present in which calcium salts 
are being dejDOsitcd in the intercellular tissue, apparently without previous 

formation of cartilage. 

In other places cartilage is 
being formed and calcified at 
the same time. None of the 
sections examined shows any 
considerable mass of cartilage 
in which calcification is not 
actively in progress. In no case 
is the process of calcification 
seen to be occuri’ing in the 





,Fig. 189. — Portion ot tumour deep to that shown in 
Fig. 188, showing formation of cartilage and bone. 


immediate neighbourhood of the 
giant cells, and it would appear 
that it is not they but the 
spindle cells which are actively 
concerned in this process. 

As the central portion of 
the tumour is approached, the 
consistency becomes harder. 
Deealcification was necessary 
before microscopic sections could 
be cut of the tissue abutting 
upon the central cavity. This 
tissue shows ample evidence of ossification {Fig. 190). The general arrange- 
ment is loosely'- cancellous ; many'^ of 
the bony trabeculae show lacuna;, 
some of which contain the remains 
of cells which may presumably'- be 
regarded as bone corpuscles. The 
trabeculm present no proper laminar 
structure ; the spaces between them 
are filled in with necrotic cell debris ; 
there is no attempt at marrow 
formation, and the remains of such 
cells as are distinguishable suggest 
that the original inhabitants of the 
intertrabecular spaces were of the 
spindle ty'-pe described as constitut- 
ing the mass of the tumour at the 
periphery'. The tumour is obviously 
dy'ing at the centre and increasing 
in size by growth at the periphery. 

Microscopical examination of 
the tumour indicates that increase 
in size is taking 23lace by' a process 'in-asion. 

of pushing back of the surrounding tissue rather than by' ^ tissue, 

The surrounding tissues show a considerable condensation o i nous 


iSKh v; / 






Fig. 190.— Portion of tom™'' “>1“*,','^, "IJnd 
central cavity, slioiving well-formed 
absence of cellular elements. ^ 



A BONY TUMOUR OF THE BREAST 327 

almost sufticient in places to merit the name of a capsule. In other ])laccs 
this capsule formation is not so well marked, and spread of the tumour is 
takiuir place by invasion of the surrounding tissues by the cells of the tumour. 
Even where the fibrous-tissue capsule is fairly well marked, as in the portion 
illustrated, spread of the tumour cells into this fibrous tissue is quite evident. 
The appearances suggest a mild degree of malignancy. 

Portions of the breast tissue abutting upon the tumour show marked 
change of the t}q)e usually described under the name of 'ehronic mastitis’. 
These changes comprise dilatation of the acini, jjroliferation of their epithelium, 
and in some places the actual formation of new acini. In some areas cyst 
formation is a marked feature. There is nothing to suggest malignancy in 
the portions cut, though by some authorities the changes would perhaps be 
described as precaneerous. 

An enlarged gland remo\'ed from the axilla showed evidenee of chronie 
inflammation, but none of malignancy. 

Up to the time of writing, nine months from the time of the operation, 
there has been no recurrence of the tumour. 


DISCUSSION. 

The appearance in the breast of a tumour composed of such foreign 
structures as cartilage and bone seems difficult of explanation. Leaving aside 
the occiurence of metastases from tumours elsewhere, wliich would appear 
to be out of the question in any of the cases mentioned above, two explana- 
tions may be offered. 

1. The condition may be a metaplasia following upon a chronic inflam- 
mation rather after the fashion of myositis ossificans in chronically irritated 
muscle. 

2. The presence of the foreign cells may be the result of proliferation of 
totipotential cells which had become included early in embryonic life. In 
other words the tumours may be teratomata. 

The first explanation may applj* to certain of these cartilage- and bone- 
containing tunrom's. It is the view adopted by Chevril and Petit of the nature 
of their tumour in the bitch, and the description of Sick’s tumour would suggest 
that his was something of the same sort. It is difficult to see how it can applv 
to many of the other similar tumours described above and to the tumour form- 
ing the subject of this note. 

The second explanation would seem to fit in best with the ease here 
described, and with most of those recorded in the literature. It is suggested 
by Ewing that the majority of these tumours are teratomata and fall into the 
same category as the mixed tumours of Wilms. The specimen described by 
3IcI^■e^ containing teeth lends very strong support to this rdew of the case. It 
is at first sight rather difficult to accept a tumour apparently consisting entirely 
of cartilaginous and osseous tissue as being teratoid in nature. One is in the 
habit of associating the teratomata with a mixture of many trqres of cells. It 
IS. however, no unusual occurrence to meet with a teratoid tumour in which 
one type of cell has proliferated to a far greater extent than any of the others. 
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This is particularly the case rvhere malignant change supervenes in one group 
of cells in a teratomatous tumour. Professor Haswell AVilson has pointed out 
to me that a very excellent example of this, of fairly common occurrence, is 
the overwhelming growth of cells of the chorionepithelioma type which may 
occur in teratomatous tumours of the testicle. 

Further e\udence of the teratomatous nature of these tumours would 
seem to be offered by Kreibig’s case, in which areas of careinoma were present, 
Kreibig was careful to jroint out that the appearances were not those of a sar- 
comatous change in a carcinoma, as described b}'^ Kettle^'^ (1919), but a definite 
inclusion of areas of carcinoma within a sarcomatous tumour. The only 
circumstances capable of producing this state of affairs "would seem to be the 
occurrence of malignancy in a teratomatous tumour. 

It would seem probable that in the tumours of the type described above 
we are dealing with teratomatous mixed tumours of the breast in which one 
group of cells has assumed a speed of growth out of all proportion to that of 
the other elements present. This rapid proliferation must lead to a suspicion 
of malignancy. lilorton’s tumour demonstrated its malignancy by producing 
metastases, but this seems to have been the only ease in -which such definite 
proof has been forthcoming. Sehrt regarded his tumour as malignant on 
histological grounds. In the case described above evidence of a mild degree 
of malignancy was afforded by the invasion of the surrounding tissue by the 
tumour cells, though only to a slight extent, and the comjraratir’e failure of 
capsule formation. 
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THE EXTRAPERITONEAL CLOSURE OF ARTIFICIAL ANUS 
(GREIG SMITH’S METHOD). 

By T. CARAVARDIXE, Bristol. 

Ix 1895 the late J. Greig Smith published in the Bristol Mcdico-Climtrgical 
Journal a method of extraperitoneal closure of artificial anusA and again in 
his book on abdominal surgery.- If certain points of importance in technique 
Avere understood, the method ivould be more jiopular ; consequently a detailed 
description of the operation may be acceptable, svith observations that are 
the outcome of experience, and a summary of results. 

In Greig Smith's nords : “The aim of tJie operation is to jierform enteror- 
rliaphy Avithout opening the general jieritoueal caA-ity ; and this is managed 
bs’ detaching from the parietes all round the fistula and anus sufiicient peri- 
toneum to permit delivery of the gut through a parietal incision Avithout 
separating it from its iieritoneal adhesions.” 


PRELIMINABY TREATMENT. 


Preliminary treatment is necessary, and consists of division of the spur 
and restoration of a natural channel by mechanical means. 

Division of the Spur. — There is no better or safer dcA-ice for diA'ision of 


the spur than DupuAdren’s enterotome if proper jAre- 
cautions are taken. Before its application the depth of 
the spur should be estimated by inserting the tAvo gloA-ed 
forefingers into the anus. Care should be exercised to 
select an enterotome the blades of Avhich approximate 
first at a part corresponding Avith the apex of the spur. 
.After the spur is clamped sufficiently to retain the 
enterotome in place the further compression should be 
gradual, the screAv being turned about half a turn daily. 
It takes fiA'e or scA'cn days for the spur to be crushed 
through. There is some risk of the enterotome being 
pulled out, hence the range of the patient's hands should 
be limited by a cloA-e-hitch tied round each An-ist and 
attached to the head-rail of the bed, or bA' some other 
means. Tliere is risk also of the enterotome being 
pushed in accidentally ; consequently tlie instrument 
should always be exposed to A'ieAv and protected from 
accidental jiressure. For this purpose a large perforated 
cork bung may be bisected at its diameter after cutting 
a groove in its circumference. The tivo hah-es are 



Fig* 101. — Entoro- 
tome protected by a 
divided cor.lc. 


applied below the piA'ot of the enterotome and are tied together bA' a stronw 
thread placed in the circumferential grooA'e {Fig. 191). ° 


VOL. XIV. — xo. 54. 
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Insertion of the Banks Tube, — -The ingenious method of Jlitchell Banks 
comprises the insertion of a piece of rubber tubing of considerable dimensions 
introduced on the stretch. It rests comfortably in the large entering gat. 
dilates the contraeted efferent gut, and presses back any encroaching spur. 

It is anchored by a piece 
of wire passed through its 
lateral wall which prevents 
the tube from being extruded 
and from being carried down 
the bowel {Fig. 192). It is 
inserted as soon as the spur 
is disdded, to prevent the 
divided halves of the spur 
from joining again. Tliere 
should be no haste at this 
stage ; the longer the tube 
is kept in, the more natural 
will be the faecal flow', and 
the smaller w'ill the artificial 

Fig. 192._ThojritcIieII Banks tube in position, anchored ^ ^ ^ become, thus 

by silver wire. Sectional view. cinu& wtiiui 

making for ultimate success. 

Use of the Button-valve. — The natural channel and normal defecation 
may be furtlier restored b}'' using a valve to shut off the feces from the 
surface. Since 1<S97 I have employed a valve {Fig. 193) of an ^oya 
piece of sheet rubber, or portion of a large drainage tube from iV to j u)- 
thick. This is rolled up and inserted into the artificial anus, when i 





a b 

Fig. 193. — cr, First stage — the valve. 6, 
Second stage — button attached, c. Button 
valve in position ; sectional view. 




opens up within the bowel and acts effectively. Through 
double thread or string is passed and knotted, and the S- 

again at a convenient distance— generally about m. tnei . « 

button is threaded on the double string, w'hich is knotted once a.ai 
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the excess of tlireacl is cut off. When the valve is inserted tlie button 
provides a means for supporting it against the internal aperture of the anus, 
nrerely requiring some gauze or lint to be wound round the string under- 
neath the button. 

The button-valve was used for some of Grcig Smith's cases, and it was 
published and illustrated in 1900. It is a very useful deviee and may be used 
elsewhere : by its means the life of a patient with a large gastric fistula has 
been sa^•ed, the fistula closing entirely. A smaller ^'ah'e may be used as the 
anus reduces in size. Harrison Cripps employed a roll of lint for a similar 
l)ur] 30 se, and in 1917 C. N. Dowd described and illustrated an obturator acting 
on the same j^rinciples, the inner valve being made from an ovoid piece of 
flat wood.^ 

The preliminaiy mechanical treatment is of very considerable helj) : 
indeed, in some cases natural defalcation is restored and the artificial anus 
becomes very small. It is tedious at first — the only objection to it ; but it is 
safe and generally sure, aud extraperitoneal closure can be proceeded with 
subsequently. 

TECHNIQUE OF EXTRAPERITONEAL CLOSURE. 

The extraperitoneal cure ma 3 ' be described in four operati^-e stages : 
(1) The incision ; (2) The separation of the boxcel ; (3) The suture of the opening 
of the botccl ; (i) The closure of the rvouiui. 

1. The Incision. — To quote Greig Smith's words: “The operation is 

begun, as in that for fistula, bj" making incisions along the direction of the 
chief muscular fibres on each side of the opening dorvn to the subperitoneal 
tissue. The length of the incisions will r-aiy according to the thickness of the 
parietes, but will not be shorter than two inches on each side of the anus. 
The knife is carried round the gut adherent to the parietes, liberating it 
thoroughh'. ” It -was Greig Smith's prac- 
tice to include a certain amount of skin 
if necessar\", which, u-hen iiiA erted, in- 
creased the lumen of the bowel at the 
part : and I have done so in the majoritj* 
of instances. It matters little in whicli 
direction the skin-flaps are taken, but Fjg. iDi ^The incisions. 

their shape is important in view of sub- 
sequent inversion and suture. Thej’’ ai’e best made of a semilunar shape, 
the incisions meeting the mucous edge at the two poles of the diameter 
(Fig. 194). When skin is included the incision should not be o'i-al and 
uniform all round the anus : such a shape makes the suturing and inversion 
more difficult. 

2. The Separation of the Bowel. — “The peritoneum, with its areolar 
tissue, is separated from the overhung muscle all round over a cii'cle of two 
inches radius or more. The bowei, with its adherent parietal peritoneum, is 
then delivered through the incision. All superfluous pieces of tissue are 
removed, and the gut is read}' for suture." “The most important detail is 
liberation of the gut b\' detachment of the parietal lieritoneum. If detachment 




332 THE EEITISH JOURNAL OE SURGERY 


is n-eil begun at tJie distal ends of the incisions, and the plane of 
separation is followed up to the veiy margin of the fistula or anus, the 
operation is much simplifzed.” This important liberation of tJie gut needs 
some explanation in detail, which we may illustrate in a cas'e of left 
inguinal anus. 

The longitudinal incisions in the skin are deepened until the aponeurosis 
of the external oblique is recogirized with its muscular fibres at the upper 

angle (Fig. 1 95) ; its fibres are divided 
distalR and the division is continued to 
near the artificial anus ; then tlie finger 
is swept under the external oblique to 
set it free from the artificial anus and 
from underlying tissues. Here, and in 



Fig. 195.^ — Superficial separatioa of tliG 
bou’cl. 


later stages, Greig Smith’s dissecting 
scissors of proper pattern are very useful. 
Then the muscle fibres of the internal 


oblique, incorporated Avith those of the transA’ersalis, are identified. These 
are undermined, begituiing well to the disial ends of the incisions until the 
subperitoneal tissue is reached, Avhere the forefinger can be inserted and 
SAvept round. Near the artificial anus the muscle fibres Avill be adherent and 
may be divided there Avith dissecting scissors or a sharp scalpel ; but it is 
best to insert the finger under the distal jjart of the muscle and to pass the 
blades of the scissors betAveen the finger and the edges of the artificial anus 



Fio. 19G. — Deep separation of the bowel, allowing the use of Greig Smith s clis^ectin, 
scissors and the protection of the peritonevim by the left loretinger* 


(Fig. 196 ). If a small hole is made into the peritoneum accidenta a , lef 
need be no anxiet3q for experience shoAvs that it never leads to ’ 
Care should be taken to free the aponeurosis and mrASCulaturc as . 

lavers so that they may be approximated later Avith the leas P . 
tension It should noAv be possible — and the test should uIaabas )C 
to lit the bowel right out of the wound and to drop it Avith ease mto tbe 
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abdomen, althougli ‘ extraiieritoncal ’ {Pio- 19~)- If free mobilization 
ean be carried out, the chances of a successful closure are great. It is the 
crucial stage of the operation, and the one ndilch has not been appreciated 
as it shoidd be. 

3. Suture of the Opening of the Bowel.— All superfluous pieces of tissue 
are remo'ced. The trimming should be thorough, especially if skin-flaps are 



shonving the free mobilization— ven* important. 6, The bowel placed within the abdomen, 
the nniis extraperitonea). 


utilized, so that the edges may be inverted without tension. The edges are 
sutured with inverting continuous catgut stitches, using a round-bodied needle 
for mucous membrane or a fine bayonet-jjointed needle for skin-flaps. It is 
best to begin the suturing of the opening at each end and to tie the ends of 



Fig. 19S. — Suturin^ the edges of the 
opening in the bowel- Tlie two sutures are 
bej:im at the ends and tied together in the 
middle. 



the sutures together in the middle {Fig. 19S) ; the intucking is thus more 
perfect and a terminal pocket which is difficult to invert is avoided. Next 
a reinforcing continuous catgut suture is passed, Lembert fashion, to invert 
the edge still further {Fig. 199) ; the tissue is fibrous and a strong hold 


can 
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be taken, using a trianguJar-]3ointecl needle. Then a further reinforcement 
can be made a ferr interrupted sutures. “ Particular care is given to the 
cleejr suturing. A good liolcl of tlie tissues is taken, and each stitch must 
bring about accurate ap]30sition.’’ A trace of antise} 3 tic is then applied ivith 
a gauze sn ab, such as a little iodoform powder, and successive layers are so 
treated with antiseptic after suturing. 

4. Closure of the Wound. — This should be done by four or five 
through-and-through sutures, including skin, ajroneurosis, and nniscnlatnrc. 

The)'- may be of stoutest sUhvomi gut 
or of silver wire, and merel)’- bring about 
apposition ivithout undue tension. I 
hai'e used sih'er wire in most cases : it 
is stronger, causes less irritation, is less 
likely to cut through, and it is not 
r’eiy painful to renim-e after the cut 
ends have been straightened out. At 
each end of the wound a small drainage 
tube must be inserted dou-n to the siih- 
peritoneal tissue (F/g. 200). Although 
not ahvays necessaiy, the musculature 

Fro. 200.-jreu.od of closure and drainage apoueurosis may have a fciv 

of file wound. inteiTujrted sutures of strong catgut 

nserted, but excessive suturing is to be 
avoided here. No sutures are put in the skin other than the deep through- 
and-through sutures. An antiseptic dressing is then applied. 

SUBSEQUENT COURSE. 

Natural defaecation is the rule, and frequently the wound heals quickly 
and securely. At the end of fii'^e da 3 's or a week there may be a slight freal 
discharge, ivizich ceases during the next fortnight. Occasionally tlie wound 
breaks down completely, but after waiting two or tiiree moutbs the opera- 
tion may be repeated with jrerfect success. In one of my cases a minute 
pei'manent fistula remained rrhich discharged at times. The risk of temporar) 
failure apjrears to be greater in the left inguinal region than elsewhere. It is 
here that the spur is thicker, being composed of the compressed portion o 
mesosigmoid ; and in one case at this site end-to-end union bad to be ])cr- 
formed after an unsuccessful attempt at extrajreritoneal closure. 

The Mortality . — The death-rate is very lorv : in tire absence of senous 
complications it should be -^vell under 5 per cent. Of 3S cases lecou ct m 
the appended table there were 3 deaths, each with complications picMon^ 
gangrene of the bowel, cancer in the pelvis, and pre^'ious 
tonitis. Enterectomy by a two-stage metiiod — ^Paul’s method— is ac mi ct 
the safest for the large bowel, especially with intestinal obstruction, eicn lu ^ 
preliminary caecostomj^. If a comparatively safe and satisfactoi) me 
extraperitoneal closure of the resulting artificial anus is added, tic 
bined have a lower mortality than other proccdui-es, and are ajij) ica ’ 
maii)^ conditions, as shown in the following table. 
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OpEEATIONS l^OR EXTEAPEniTOXEAI^ CEOSUnE OF ARTIFICIAL ANUS. 


rnDiAr.v Co.viimoN'5 

Anr..« 

NO. 

Remarks 

Sttccesfiil (34)' 

Years 



Cancer of rectum 

41 

1 

— 

Cancer of colon 

40-04 

11 

One double simultaneous closure 

Cancer of sigmoid 

Sigmoidectomy for prolapse, rectal 

35-74 

5 

Patient, age 74, was well three 
years after 

and uterine . . 

00 

1 

I’ermancnt minute fistula 

Irreducible intussusception 

iva-n 

3 

Sec text. 

Sigmoiditis . . . . . . j 

00-77 

3 

One with large hernia, and 
bowels acted naturally after 
six years 

Sigmoiditis (sigmoidectomy) 

37 

1 

Second operation successful 

Volvulus . . . . . . 

40 

1 

— 

Sloughing following appendicitis 

21-30 

2 

Operation had to be repeated 
in one 

Frecal mass, peritonitis 

50 

1 

— 

Intestinal obstruction . . 

47—50 

2 

In one. colostomy done at sea 

Traumatic colostomy . . 

Vitsuccessful (4) 


3 

34 

War injuries 

Cancer of rectum 

40 

1 

Extraperitoneal a failure, suc- 
cessful end-to-end union 

Gangrenous intestine 

33 

1 

Death 

Cancer of colon 

Cancer of sigmoid with perforative 

70 

1 

Pelvic cancer present 

peritonitis . . 

05 

1 

38 

Death two days after : bron- 
chitis 


T otal Ifcaths^ 3 : one with graiigrcuous intestine, one with jccondarr cancer, and one with cancer and perforative 

peritonitis. 


APPRECIATION. 

Tlie disach antages are the loss of time and the two stages of operation, 
but these disadvantages are small compared with the gain in life. In rather 
more than half the cases the artificial anus had been required for cancer with 
obstruction ; in one of these there had been perforation with peritonitis, and 
in another the cancerous mass burst at the time of the initial operation. The 
oldest jiatient was 74, with cancer of the sigmoid, and she is still well tliree 
years after the extraperitoneal closure. The youngest patient was 1 year and 
7 months old. Three cases of irreducible intussusception in children have been 
treated by a two-stage enterectomy, with drainage of the upper bowel by tube 
or by lateral anastomosis, followed by an extraperitoneal closure of the 
artificial anus, all successfully ; I submit, therefore, that the method is safer 
than prunary excision or excision of the intussusceptum. There were 4 cases 
of sigmoiditis; in 2 of these colostomy had been done for supposed cancer 
uitli obstruction, the tumour disappearing subsequentlv. In one of these a 
very Im-ge hernia at the site of the colostomy was cured at the same time as 
the extraperitoneal closure was done, and it is of interest that the bowels act 
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iiatura]]}'-, although for six years all fasces bad passed through the artificial 
anus. A third M’as a trvo-stage resection for diverticulitis winch required a 
second, and successful, attempt at closure of the artificial anus. In one 
patient two artificial ani were successfully closed at one time, inguinal and 
left lumbar, the inguinal anus having been made for obstruction, but below 
the growth in the splenic flexure. The cure of artificial anus of the small 
intestine has proved to be as satisfactor}' as that of the large, after preliminary 
treatment of the e.\'coriated skin, in wliich the ‘button-valve’ has plaved a 
A-aluable part. 

Although the method rvas jmblished over thirty years ago and I have 
employed it since 1S9S, there have been few references to it in literature. The 
closure of colostomy openings was discussed at a meeting of the Royal Society 
of Jledicine in 1917. Several speakers mentioned the success of the extra- 
peritoneal method, but the opener of the discussion said it left the gut outside 
the peritoneum and with a narrowed lumen, that the jratients generally liave 
chronic constipation and a weak place in the abdominal wall which requires 
the use of a support.^ Properly performed, hower'er, onl)’- the closed artificial 
anus is extraperitoireal and the gut is within the pei-itoneum. None of my 
patients has had a weak place in the abdominal rvall, and none has worn a 
support, e^•en when, as in one case, a large hernia the size of two fists was 
cui’ed at the time of extrajjeritoneal closure. 

Sinclair White ad^'ocated the method very strongly in the Lancet, and 
rightlj’’ remarks : “ The one factor which makes the operation so much safer 
than resection of the borvel is that the mesenteric side of the colon with its 
vascular and nerve-sujrpA is not interfered with. Four years prerioiish 
he wrote : “ All the fatalities I have had in my private practice occurred 
in cases Avhere the single-stage operation rvas done, and I am so firmly con- 
r'inced of the superiority’^ of the trvo-stage procedure that I have employee 
it exclusively’ for the last five ymars”,® His experience rvas supported by 
Ernest Finch.’’ Robert C. Coffey’® has reported a method of e.xtraperitonea 
closure which. in all essential respects is similar to that described and prac- 
tised by’ Greig Smith, whose memory’ we revere and whose method we i' on t 
like to endorse and perpetuate. 
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SARCOMATOUS PERMEATION OF THE INFERIOR VENA 
CAVA AND RIGHT SIDE OF* THE HEART. 

By H. J. B. fry axd C. E. SHATTOCK, Lon-dox. 

This case of intravascular sarcomatous growi;!! is worthy of record not only 
on account of tlie length and continuity of the grondh within the vascular 
system, but also for its unusual relation to the heart and vessels. As will 
be seen, the grondh entered the inferior A-ena ca^-a at its origin from the 
common iliac veins, traversed its whole length, forming a solid cast of the 
vessel, went through the right auricle and orifice of the tricuspid valve and 
the cavitv of the right ventriele, and passed out tlu'ough the pulmonar\' valve 
into the pulmonary aidery as a solid cord. Portions here became detached 
and formed emboli in tlie lungs. The length of the grondh within the 
vascular system as a solid mass was not less than 53 cm., with an average 
diameter of 5-5 cm. 

This extraordinary grondh formation must have been in existence for 
some months prior to death ; yet it did not cause very severe vascular sjun- 
ptoms apart from oedema of the lower part of the body, in sjDite of the almost 
complete blocking of the inferior vena cava and right side of the heart, 
permitting the jjassage of only a thin peripheral layer of blood. 

NOTES OF TEE CASE. 

^I. C., age 19, primipara. Admitted Nov. 12, 1924, under 3Ir. Shattock. 

History. — The patient was delivered of a full-term child four months 
previously without the aid of instruments. The child weighed 7 lb. 6 oz. 
During the last six months of pregnancy the patient was numb on the left 
side from just above the hip down to the knee, but no numbness was present 
elsewhere. On getting up ten days after labour, she complained of patches 
of numbness on sitting down, and there was numbness in the right leg from 
hip to knee, but none at all on the left side. The patient at this stage could 
not walk iiroperly, being ‘drawn over’ on the right side and having difficulty 
in sitting down. Four weeks after her delivery she complained of severe pam 
in the lower part of the back, and her temperature was over 100” F. For 
the three months preceding admission to hospital she had complained of 
severe jiain in the back, aching in character, relieved by standing up. The 
numbness in the right lower limb extended to the foot, but varied in degree. 
She complained of aching in the right leg, especially on walking, but no pain 
was felt in the left leg. There had been marked constipation for the past 
four months, but not previously. She had been getting thinner and had latelv 
some difficulty in micturition. 

Ox Admission. — ^Allien admitted to hospital on Nov. 12. 1924. the 
patient looked pale and thin. She walked with the right knee flexed and 
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the right lied raised off the ground, owing to pain. The movements of the 
right lower limb M'ei-e sommvJiat weak. Objective sensation was normal in 
the right leg and thigh. Tlie left lower limb showed no muscular weakness 
or .sensory change. There was anmstliesia of the perineum both to pinprick 
and cotton wool, tlie area of anaesthesia extending down the upper part of 
the back of the right thigh. Knee-jerks 2>resent ; {jlantar reflexes present 
and flexor in type. 

Pelrn’c examination demonstrated a large hard mass projecting forwards 
from the saernm, to Avhich it rvas attached by a broad base. The mass 
extended more to tlie left of the middle line than to the right. Its upper 
border could not be reached. X-raj' examination showed a large irregular 
shadoAv of the densit}' of bone superimposed on the sacral promontory. 

Laparotomy revealed a large hard tumour growing from the sacrum, 
extending rvidelj'- upwards and laterally. A small piece of the growth was 
remoA-ed b}^ a perineal incision for histological examination, and radium was 
inserted through this incision. The j)athologicat report showed ossifying 
chondroma Avithout malignant changes in the portion remoA^ed. 

Subsequent Progkess. — T he patient dermloped urinary incontinence. 
She suffered AA'ith pain in the back and sharp jAains in the right foot, especially 
on moA'cment. Increasing Aveakness of the loAver limbs and pain in both legs 
kept her bedridden, both legs being hyperresthetic. An irregular pyre.xia 
occurred at times. 

Towards tiie end of her life enormous cedema of both loAver limbs and 
Amh'a dcA'eloped. The cedema later iiiAmh'ed the abdominal A^-all. Multiple 
nodules of groAvth in the subcutaneous tissues of the buttocks and hips 
appeared, and a large groAvtli Avas A’isible. The patient Imed for several weeks 
in this condition of marked oedema, and died finally Avith urcemic symptoms 
tAvehm months after the birth of her child and eight months after first coming 
under obseiwation. 

Pathological Repokts. — T he Wassermann reaction upon the blood Avas 
negatiA'c, The piiece of tissue remoAmd at ojieration shoAvecl cartilaginous 
tissue AA'ith some areas of calcification and osteoid tissue, but there AAas no 
definite eAu’dence of sarcomatous change, and the groAiTh AA’as diagnose as 
an ossifying chondroma. 

PosT-aioRTEJr Exajiin.ation. — T his shoAved marked cedema of the ower 
extremities and the loAA'cr jjart of the abdomen, and there Avas some swe mg 
of the face and neck. On incision, the subcutaneous tissues of the a 
jAOured out osdematous fluid, but there Avas no ascites. In the region o ^ 
sacrum was a large mass lying behind the peritoneum, almost filling t ie - 
of the ^acIaus and extending uja into the lumbar regions. The gionti ^ 
from the sacrum Avas smooth, firm, Avith a slightly^ nodular sur ace, 
limits could not be defined. It Avas coAmred by cartilage below m m pe 
but aboA’e in the region of the psoas muscles and in the inguina regions 
groAvth Avas gristly, Aiuth calcareous areas. , 

The inferior imna caAm Avas greatty distended and at fiist lar \ 
nizable, being a rounded semi-solid pillar extending from tlie junc 
common iliac A'eins to the loAver surface of the diaphragm. ^verc 

be completely^ thrombosed. The common iliac A'cssels on ao i 
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involved and compressed by tlic growth. The renal ^•cins were not invaded. 
The lumen of the inferior vena cava was oecuiiied by a mass of firm, wliitish, 
gristlv consistency wliich extended tliroiigh the riglit auricle into the right 
ventricle and passed out as a solid cord through the ])ulmonary valve into 
the pulmonary artery {Fig. 201). The growth had a vermiform appearance, 
with its surface broken up by small gyri and sulci, gi^■ing it a nodular 
clistening character. On longitudinal section the mass is seen to be com- 
posed of growth and organized thrombus compacted into a solid mass, with 
reddish clots in a few central areas. The superior ^'ena ca^-a was free from 
grondh and contained post-mortem clot. 



The pleural cavities contained a considerable quantity of clear fluid. The 
lungs were partially collapsed, and the lower lobes on both sides contained a 
few small rounded whitish nodules of growth in their substance. 

The thoracic aorta was rather small in calibre, and the abdominal part 
was compressed. The lumbar veins were distended. The lir-er showed chan<res 
due to marked passive venous congestion, with fatty degeneration. The spleen 
was small and tough. The mucous membrane of the stomach showed oedema 
and superficial areas of necrosis. The ureters were compressed by growth on 
both sides as they crossed the brim of the j^elvis. They were dilated above 
this point, and the kidneys showed the changes of earlv hydronephrosis. The 
adrenals were healthy. The uterus and appendages were normal. 

Death was due apparently more to uraemia than to the srrouth or its 
immediate effects. ^ 
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jMicroscopical Exa.aiixatxox. — 

1. Sacral Growth . — The tissue shows a fairly dense fibrous stroma inter- 



penetrated with more or 
less dense aggregations of 
spindle or pohmiorpiiic 
cells resembling young 
fibroblasts, forming a 
meshwork. Here ami 
there throughout the tis- 
sue are cartilaginous areas 
undergoing varying de- 
grees of calcification. Tire 
cells described above are 
of fairl}'^ regular size. The 
nuclei are not abnormal 
in appearance and show 
few mitoses. This tissue 
varies from that taken at 
operation, in the smaller 
amount of cartilage 
present and the increase 
in the fibrocellular tissue 
and in the areas of calci- 


Fia, 202 . — Section from growth in vena oava. 


fieation. These differences 


may obviously be due 
onh" to the nature of the 
samples taken in each 
instance. 

2. Growth in the Infer- 
ior Vena Cava.— -In this 
tissue, immediatel}’’ 
beireatli the rr-all of the 
vessel is a layer of rvell- 
formed cai-tilage cells, 
se23arated from the -wall 
here and there bj'' a thin 
layer of fibrin and red 
cells. The cartilage cells 
are more regular than in 
the sacral growth, and 
show minute traces of 
calcareous deposit onl}^ at 
some iroints. The fibro- 
cellular tissue is much 
less evident, and is seen 



Fig. 20.'!. — Section from nodule in lung. 


only in relation to the Ijjvcr 

cartilage or in small isolated nests of sarcomatous cells. Interi . 
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is an almost structureless thrombus, ]iartially organized, in which can be 
recognized with difficulty a fibrin network and red cells. This is ])artl\ 
penetrated by the sarcomatous cells (Fig. 202). 

3. Lung Nodule . — This contains no true cartilage, but is composed 
chiefly of condensed masses of wliite fibrous tissue embedded in the 
alveoli of the lung, with rather numerous foci of calcification towards the 
centre of the nodule, where the fibrous tissue is less compact, forming 
wide meshes. At the periphery of the nodule are grouped the sarcoma- 
tous cells. Here they are more definitely spindle-shaped or form small 
syncrtial masses, and are relatively numerous. There is a cai^sule of 
condensed lung tissue (Fig. 203). 

REPORTS OF PREVIOUS CASES. 

An intra-venous and intracardiac growth of such size and continuity 
seems rarely to have been reported. The followitig are tlie onh' cases of 
similar character which we ha\-e been able to discover. Sir James Pageti in 
1855 described a malignant enchondroma of tlie testis, M'liich permeated the 
lymphatics of the spermatic cord. A secondary mass in front of the inferior 
vena cava pierced the latter and formed nodules on its inner surfaee and in 
many of tlie larger branches of the pulmonary arteries, ])roducing secondary 
deposits in the lungs. This tumour was re-e.vamined forty years later by 
Kanthack and Pigg- and considered by tliem to be a columnar-celled 
carcinoma, but was again examined by Xicholson^ and regarded by him 
as an embryoma, derir'ati\'es of all three embryonic layers being jjresent 
(Case 60). 

Kanthack and Pigg^ gave a report of another case of columnar-celled 
carcinoma of the testis in wliich the lumbar glands were inr'aded. From this 
a mass protruded into the inferior r'ena ca-va, extending uj^wards within its 
lumen, sending a lateral offshoot into the right renal r'ein. On the tricuspid 
valve was a dendriform mass e.xtending through the right auricle into the 
inferior ^'ena car-a and into the right ventricle. The lateral branches con- 
tained small cysts filled with clear fluid. The authors consider that a 
fragment of the intravenous growth had become separated and grafted upon 
the tricuspid valve. 

Parkes 'Weber® described a case of bilateral malignant adrenal carci- 
noma. in which there was thrombosis extending into both iliac veins below, 
and upwards to the right side of the heart, where it terminated in a rounded 
mass which projected into and partially filled the right auricle. This specimen 
is in the ^luseuni of the Royal College of Surgeons, London, under catalogue 
number 2033.1. Examination of the clot at this point showed that it was 
infiltiatcd b\ the same form of malignant growth. There were secondarv 
nodules in the lungs and li^■er. The patient died of ura;mia. 

Frencli® reimrted a case of spheroidal-celled carcinoma of the left kidnev 
which spread into the left renal vein and thence into the inferior vena cava, 
causing ])rogressive thrombosis u-ith malignant infiltration of the clot This 
jiroccss continued up to the formation of a large pohiioid mass in the rii^ht 
auricle, causing a tricuspid stenosis of the ball-and-socket tvpe. “ 
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DISCUSSION. 

The unusual length and continuitj’' of the growth in the heart and in a 
vessel of such wide calibre are the chief features of pathological interest. 
Sampson Handley showed tliat the jrermeation of the lynprliatics by carci- 
noma occurs chiell}" iir s’essels of 40 to 50/i in diameter, avoiding the larger 
trunks where the force of the stream may be strong enough to sweep the cells 
away as emboli. The hard and elastic nature of the tumour in this instance 
probably aided its extension along the vena cava and prevented its being 
broken up by the blood-stream on its entry into the lumen of the vessel, 
which the thijincss of the ■wall made easy. The comparatively slow cliaractcr 
of the growth and its relati\'ely low cellular content not onl}' assisted the 
great extension of tiie growth, but also pernhtted the gradual re-adjustment 
of the vascular mechanism. The enlargement of the veins of the anterior 
abdominal 'ivall, to rvhich HTber has dra'^vn attention in thrombosis of the 
inferior vena car'a, rvas not a feature in this instance. It is remarkable that 
in this case, and in those quoted above, the patient lir'cd so long and died 
finally of uraemia. 
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THE SURGERY OF THE JEJUNUM. 

(Ijiins 0 Iliiiilcriaii Lecltirc drlivcrfd ill the Itoyal College of Siirflcoiis of J'^iiohiiiil 

on rchrnanj ;l, Ul2(i.) 

By .TOSEPH E. ADAMS, T,osno\-. 

To the anatomist tlic jejunum is the upper two-fifths of tlie small intestine ; 
to the surgeon it is that portion whieh begins at the dnodenojejunal flexure 
and does not descend into the pelvis. It might ajipear that its surgery need 
hardly be considered apart from that of the rest of the small intestine; hut 
I think a separate consideration of it may he worth ■while, especially in view 
of the fact that of recent years the oiieration of gastrojejunostomy has lironght 
in its train tronblcs -which afteet the jcjnnnm alone. 

TRAUMATIC LESIONS. 

Althongh the jejunum is nowhere ])rotc(;tcd by any covering hut muscle, 
the incidence of small-intestine rupture is about equal in both jejunum and 
ileum. It may be that the relative emptiness of the jejunum affords some 
immunity. If it is aeccjitcd that the three jiossihle mechanisms, a enisli, a 
tear, or a hurst, arc the factors responsible for intc.stinal rupture. I think we 
may take it that the last very rarely affects the jejunum. .Sir .lames Berry' 
found that 90 per cent of eases of intestinal rupture occurred in males, mostly 
between the ages of twenty and fifty. Undoubtedly fixed jiortions of the 
intestine arc most susceptible to tearing. I'hc commonest cause of intestinal 
rupture is a direct blow on the abdominal wall by some object whieh involves 
only a small area bnt will ]nish its w.ay on so that anterior and posterior walls 
temporarily come into contact. Wliat happens to the bowel between them 
depends on its fixity and its state of distention. If the ruj)fure occurs at, 
or close to, the beginning of the jejunum, I think it is I'ight to infer that the 
lesion is a tear. !Massie.- in reviewing .‘5f cases at Guy’s IIosi)ital involving 
all parts of the bowel from stomach to rectum, found nearly ~>() ])er cent 
in the jcjnnnm, and half of these again were within eighteen inches of the 
duodenojejunal flexure. 

The clinical as]reet of intestinal rupture lias been very closely studied, 
and no description of the physical .signs is needed here; but an ins|)e(dion of 
hospital statistics does reveal" the fact that many eases are watelied for lionrs 
after admission licforc o]icration is undertaken. The most important jioint 
to be considered is the nature of the accident. If the abdomen has been 
struck by the hoof of a horse, llie iiole of a cart, tlie rlumli-iron of a motor ear, 
this in itself may often be suflieient justification for alKlorninal exploration. 
The prognosis can only be. hopeful where n))eration is for riijiture of the intes- 
tine and not for jierforative jieritonitis. ;^^arked rise in tlie pidse-rate, recur- 
rent vomiting, diminution of liver dullness, and abdominal rigiflity are all 
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late signs. Local lType 2 -a 2 sthcsia should be a sign of value, but, uufoi-tuuatdv, 
it is often unreliable on account of bruising of the abdominal nail. If no 
improvement takes place within two hours of the injured patient’s being put 
in a well-i\'armcd bed, it is highlj'- probable that internal visceral damage is 
present, and the abdomen should be explored. 

The prognosis of rupture of the jejunum is gor-erned chiefl}" b}" the state 
of emptiness or otherwise of the bowel, and by the time Avhich elapses betueen 
ojreration and the receijrt of the injury. The time of the last meal should 
therefore be ascertained. 

It is remarkable that in not a few cases a A'erj" slight fall on the flat 
abdomen has been resjronsible for rujrture of the intestine. In most of these 
the accident lias occurred shoi-tly after a full meal. These are probably 
examples of bursting of the gut owing to its sudden compression at two or 
more points (Hain).® 

The method of suture should be such as will aA’oid serious narrowing of 
the bowel lumen, and in cases of multiple or extensia^e ruptures resection inaj’ 
be necessary. 

RESECTION OF SMALL INTESTINE. 

This brings one to a consideration of the amount of small intestine whicli 
cair be removed with safety. In this connection Pirrie Watson'* quotes a 
case, recorded by Denk in 1910, wJiere Breiner remor'cd 17 ft. 9 in. for 
strangulated femoral hernia. The patient, who was a woman of 61, made a 
good recovery^, and she lir-ed for two and a half years, ultimately dying of 
marasmus. The only obr'ious defect iir her metabolism during this period 
was a slight failure of fat absorption. It is clear, therefore, that the jejunum 
is a jrortion of the bowel wliich can be dispensed with, and, experimentally. 
Flint® found that 50 per cent of the small intestiire could be safely removed 
from dogs. They lived on indefinitely'' in good coirdition, and the resultant 
earl)' diari’hoea soon ceased. Comjrensatory liy^pertroph)' of the remaining 
mucous membrane takes place, but thei’e ma)’’ be erddence that fats are not 
absorbed, and dietetic error may quite easily lead to enteritis and maiasmns. 
Fractional resection is more readily tolerated, er^en up to 75 per cent o ic 
small intestine. . . 

Remor'al in the human being of small bowel up to two-fifths of its ciij, i 
makes little difference to metabolism, but I have been unable to find any case 
on record where the portion removed consisted of the whole jejunum. i 
of these resections in-voh’e ileum rather than jejunum, since the ty'pe o esi i 
calling for such drastic surgery is likely to be a gangrenous 
hei’iiia. The absorptii'e surface of the jejunum is greater, because 
comrir'entes are more pronounced in the upper intestine, and for us i > 
perhaps iejunectomy is more likely to upset metabolism than i eec on . 

DIVERTICULA OF THE JEJUNUM. 

I do not propose to discuss the etiology' of these protrusions or p 
in the wall of the jejunum, and I belie\'e the distinction ^ ^.nscs 

‘ true ’ is largely' an artificial one. ObA'iously, as any such pro lu . 

in size it will tend to stretcJi the muscular coat, and tins may' ca 
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thus -we get the change from a true to a false diverticulum, from so-called 
diverticulitis to sacculation. As one would naturally expect, this condition 
is rare in the jejunum, and the probable explanation is the relati\'c absence 
of a high or persistent intra-intcstinal pressure. Writing in 1921, Hunt and 
Cook. 6 'quoting Case," stated that from 1851 to 1920 only 17 certain cases 
had been recorded of diverticula in the small intestine ; but Helvestine,® 
two years later, refers to 27 cases of false diverticula in the jejunum alone. 
Probably, therefore, the increasing frequency of opaque-meal examinations is 
bringing more cases to light. How far they are likely to be responsible for 
s\Tnptoms is problematical. Epigastric pain with tenderness and nausea are 
alleged to be attributable in some cases to their presence. My oum clinical 
acquaintance with diverticula is limited to the duodenum and sigmoid colon. 

The most striking example of jejunal diverticula was recorded by 
Braithwaite® in 1923. This patient was a man of 51, giving a history of 
dvspepsia for over thirty years. He had pain and nausea about one hour 
after food, with noisy flatulence. The sjTnptoms were relieved about two 
hours later by the evacuation of wind, either by the mouth or anus. Vomiting 
took place three or four times a week, and on one occasion he had a profuse 
luematemesis. His sjTuptoms before operation were attributed to tuber- 
culous peritonitis. The jejunum showed no fewer than fifty di^•erticula along 
its mesenteric border, and presumably all the coats were involved. The 
highest was situated at the duodenojejunal flexure, and their size varied from 
that of a tangerine orange to a pea. Four feet of the bowel were successfully 
excised, and no other diverticula were discovered in the abdomen. The 
specimen is most remarkable, and affords abundant scope for theorizing as 
to the causation of such diverticula. 

THE JEJUNUM AS THE SEAT OF INTESTINAL OBSTRUCTION. 

The higher the obstruction, the more urgent the symptoms of pain and 
vomiting. Jejunal obstruction, if unrelieved, rapidly terminates fatally. 
This portion of the intestine may be implicated in any of the ordinary forms 
of obstruction, whether it be internal hernia, adhesions, intussusception, 
vohmlus, or due to new gi-oudh. Naturally its relationship to the duodenal 
fossa; makes it almost certain that an internal hernia in this region udll involve 
the jejunum. Of the other causes of obstruction probably adhesions are the 
commonest. Intussusception is rarely met with in this part of the small 
intestine. That volvulus may occur apart from the presence of initial adhe- 
sions or abnormal mesenteric arrangements appears certain. Irregular peri- 
stalsis must in such cases be responsible, and this may be caused by injudicious 
or excessive feeding, or the misuse of aperients. Inherent irregularities in the 
muscles of the bowel wall may be a necessary factor, and Carey, quoted by 
Tees,'® has shown that in some animals the musculature of the intestine does 
not consist simply of an mner circular coat and an outer longitudinal one. 
Instead of this the inner coat may form a closely -wound spiral and the outer 
a more elongated spiral. I am not aware that this state of affairs has ever 
been found in a human subject, but irregidar peristalsis of such muscular 
coats might easily be responsible for voh-ulus and consequent obstruetion. 

VOL. XIV. — NO. 5-i. oq 
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I operated upon a case involving some eight inclies of the jejunum a few 
years ago, but unfortunatelj'’ I liave been unable to find the specimen. The 
gut v’as gangrenous and the affected bowel was resected, but three or four 
days later the patient died for no very ob’^dous i-eason, since the anastomosis 
Avas perfect and there Avas no peritonitis. Probabl}’^ a temporary jejimostomv 
should haA'c been added to the resection to saA'e the patient from toxiemia. 
and the argument in faA'our of this proceeding may now be considered. 

The question of first importance AA-ith regard to obstruction of the small 
intestine is the precise explanation of its high and rapid mortality. Many 
investigations have been made to elucidate this problem, and the researches 
of Stone, Whipple and Bernheim^^ are no doubt familiar. It is generally 
admitted that death resulting from acute obstruction is due to the absorption 
of toxic material dcA'eloped AV’ithin the obstructed boAA'el. From artificially 
obstructed loops in dogs the jroisonous fluid ma}^ be abstracted. When it is 
injected intraA'enously into healthy animals death ensues Avith s}'mptoms 
precisely similar to those presented by the dogs AAutli obstructed loops. Such 
animals exhibit, according to Stone,^- “ a marked and rapid fall of blood- 
pressure, temperature disturbances, excretion of large amounts of fluid into 
the intestinal canal, AA’ith A^omiting, diarrhoea — ^sometimes bloody — and fatal 
shock.” 


A marked engorgement due to Amscular dilatation of the mucosa of the 
digestiA-^e tract, especiall}'^ the duodenum and jejunum, Avas a feature of tlie 
autopsy findings. 

The source of these toxins and their chemical nature is still the subject 
of controAmrs3n Whipple^® himself has maintained that the poison is a product 
of the mucosal AA’all, esjAecially of the duodenum, but many Avorkers, notabl) 
the Dagstedts,^^ haA^e disputed this conclusion, and have found that bactena 
and the results of bacterial actiAuty are necessary to the fatal issue. Closet 
loops of boAvel freed fronr bacteria are quite compatible AA'ith health. Protein 
substairces are acted upoir by bacteria in closed loops not rendered free I'onr 
organisms, and of all the products proteoses appear to be the most toxic. 
Such toxins must be absorbed and reach the genei-al circulation in order t la 
lethal results may folloAv, and a moot poiirt is Avhether the mucous mem raire 
of an obstructed loop carr or canrrot absorb these substairces. Whippe mam 
tains that it canrrot, but others hold that the circulatory changes nr^^ re 
mucosa, Avith tissue necrosis due to bacterial actioir, do cause 
occur. Storre^® suggests that the toxin, or toxins, present hr the os 
gut, bearing a resemblance to histamine, themselves cause increase 
peristalsis in the boAvel. ^^omiting does not rernoA'e the toxin, an , .j, 
is produced its absorption is increased. If the boAA'el Avere uno s rue e 
AA'ould be huiTied along and the lethal CA'eirt aAmrded. 

Of the practical Amlue of jejunostom}’^ in obstruction I slm 
but the experiments of Wilkie^® deserwe some corrsideratiorr. He 
ablj^ criticizes the foregoing experiments because the toxiirs is 

the obstructed boAvel Avere injected intraA'enously. The 
the degree of absorption Avhich takes ijlace in the boAA'el a oa e i 
tion. In eight airimals Wilkie injected into unobstructe „(-ion. In 

contents from the small intestirre of animals dA'ing from o is n 
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none were any toxtcmic symptoms seen within twenty-four hours. Two of 
the animals, however, developed an acute enteritis. He concludes that 
damaged or devitalized mucosa is essential for toxic absorption. Stone 
thus explains the lack of lethal effects in Wilkie’s exiDcriments. But Wilkie 
also failed to produce the lethal effects of pure obstruction e\-cn when 
he introduced the toxic material into bowel above an obstructed loop so 
that iieristalsis could not pass the toxic material along and thus prevent 
absorption and toxscinia. Wilkie concludes, and I think with reason, that 
paresis of the jejunum is a most important contributory factor in to.xic absoi'p- 
tion. and this may exist and persist even when obstruction is successfully 
relieved by operation. Evacuation of the bowel contents is one important 
factor in recoverv, but restoration of peristalsis is also essential. The jejunum 
is constr-ucted for absorption, and it is probably right to speak of its area as 
the “ poisonous proteose level ” in obstruction. 

On the clinical side the obstruction due to an impacted gall-stone is a 
variety particularly liable to lead to this latent toxsemia, and not infrequently 
the obstruction is very easily dealt with and yet the patient dies. Presiunably 
fatal absorption takes place because of failure of peristalsis, and the disease 
would possess an even higher mortality than it has if the impaction occurred 
in the jejunum rather than the ileum, where such a stone is more commonly 
arrested. 

NEOPLASMS AND CYSTS. 

Neoplasms. — A carefid perusal of the literature confirms one’s personal 
experience that new growths rarely affect this portion of the intestine. It 
is certainly not much subjected to the irritation of frecal matter, and since 
this is commonly regarded as one of the factors in the production of epithelial 
malignant disease, it is not sti-ange that primary carcinoma of the jejununr 
should be almost a pathological curiosity. The same is not true of sarcoma, 
and probably half the intestinal sarcomata arise in tlie small intestine, affect- 
ing jejummi and ileiuu about equally. Such a tumour has several times 
been observed as the starting-point of an intussuscejjtion of the jejimum. 
According to Goldstein^' these growths are usually h'm 2 Dhosarcomata, but 
spindle- and round-celled tumours are also found, and they may contain 
melanin. They may form polypoid tumours or be infiltrating in tjqre. 

All benign tumours of the small bowel are rare. A pme fibroma of the 
jejunum, the size of a fist, was removed by ililler in 1915, and this is figured 
in an article on benign intestinal tumours by King.i^ ^yho rertewed the 
literature and found that, of the simple tumours of the intestinal tract, 
myomata were the most common ; then came lipomata, adenomata, and 
fibromata. Out of 119 cases, only S concerned the jejunum without question. 
Tumours of the ileum were at least three times as conmion. 

Cysts. — Apart from the cystic degeneration of tumours, there are two 
types of cyst which call for our attention in connection with the surgery of 
the jejunum — cysts of the mesentery, and cysts of the intestine itselfr 

Mesenteric cysts have been knou-n ever since the sixteenth centurv but 
the number recorded is said not to exceed 300 even up to the present ’time 
(HiggmsW). Their etiology is stiU uncertain, and several classifications have 
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been attempted. We may at once dismiss those -which are parasitic, and the 
dermoid cysts, leaving us -with the so-called ‘true’ mesenteric cysts, most 
likely of developmental origin. It was assumed at one time that dilatation 
of lymrphatic spaces was responsible for these cy^sts ; that they were compar- 
able to the single or multiple cysts seen in the necks of young children, to 
which the name cystic hygroma is applied. I see no reason to abandon this 
as one of the possible causes, but it is also probable that they may arise from 
Wolffian remains, or as diverticula from the bowel. A persistent portion of 
the vitelline duct may at times be responsible. Some of these c}'sts may be 
traumatic in origin. As regards the mesenter}’- of the jejunum, it is a rare 
site for such c3'-sts, and the}"^ are undoubtedlj”^ most common near the termina- 
tion of the ileum. A case of exceptional interest was recorded by Makins-" 
in 1911 of a multilocular cj^st in a child of 6, which caused acute obstruction 
by pressure on a portion of the jejunum. From infancy the child had been 
subject to attacks of abdominal pain with occasional •\'omiting. The opera- 
tion Avas performed for urgent sjmiptoms of six rveeks’ duration, and three 
inches of jejummi Avere flattened out like a baud on tire surface of the cA'st. 
The contents consisted of chocolate-coloured fluid in one sac and of colourless 
fluid in the others. Before operation a large tumour could be felt in the 
umbilical region. Excision of the cj'st AA’ith the implicated boAvel, and axial 
anastomosis, Avere successfully performed. Makins assumed that these cysts 
Avere examples of tymphangiectasis, but tire Avail of his cyst had no endo- 
thelial lining, and consisted of fibrous tissue Avith some non-striped muscle 
fibres. The presence of these muscle fibres goes some Avaj’^ to suggest an 
enterogenous origin. 

A type of cyst of A^ery great interest and eoirsiderable rarity is also met 
Avith about the jejunum, but on its antimesenteric asjrect rather than along 
its concaAm border. I refer to the disease called cystic pneumatosis, rn 
admirable description of this Avas giA’en Nitch^^ in his presidential lecture 
before the Surgical Section of the Roy'al Society of hledicine in 1923, ant rc 
is responsible for the statement that “the jejunum is frequentty inA’ohc as 
Avell as the ileum, but it is rare to find ej’^sts on this portion of the boAvel a one 
Only about 90 cases in all haAm been described, and the etiology o 
gaseous cysts is entirely'^ speculatiAm. 


INFARCTION OF THE JEJUNUM. ^ 

In my researches into the literature I have so far failed to find a case 
infai'ction limited to the jejunum. A consideration of the blooc-snppy 
the boAvel Avould naturally’- lead one not to expect such a lesion. 


CONGENITAL OCCLUSION OF THE JEJUNUM. 

In a reAueAv of 392 cases of congenital atresia of the 
pydorus to anus, Deaus and Poynter*^ found that its incidence m ic 
and ileum Avas about equal, so that the condition is not specui y a 
to errors in dcAmlopment about the Autelline duct or the ilcocicca aba ’ 
third of the cases affected the duodenum. They" describe a case o 
strictures limited to the jejunum in a child forty-eight hours or,' 
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be treated only by enterostomy. Death ensued six hours later. The ])ost- 
mortem revealed no atresia elsewhere. The mesenterie arteries were normal 
in distribution, but opposite all the atresie portions of bowel the walls of the 
vessels were sclerosed, and the terminal branches of the arteries were occluded 
bv an overgrowth of cells apparently derived from the endothelium. 


ULCER OF THE JEJUNUM. 

Any and everv variety of ulcer has been found in the jejunum, but that 
which we are most accustomed to meet with is ulceration following gastro- 
jejunostomy. This is an example of man-made disease. The question of 
greatest inrportance is whether peptic ulcer can occur in the jejumun apart 
from this short-circuiting operation, which allows gastric juice to come in 
contact with the jejunum before neutralization bas occurred. 

This question has been admirably discussed by Richardson-^ in 1922, and 
Patterson Brorni-^ in 192-1. The former deals only with ulcers of the jejmuun ; 
the latter with those which are ‘simple’ and affect jejunum and ileum. Van 
Roojen-® in 1909 described 3 eases of what he regarded as peptic ulcer of the 
jejunum without gastro-enterostomy, and the importance of his observation 
centres round the word ‘ peptic ’. Richardson recorded two cases of his own. 
In one the ulcer was only twelve inches below the end of the duodenum ; in 
the other it was located about the middle of the jejunum. He analj'sed 10 
other cases from the diagnostic point of -view, and in these 12 examples of 
ulcer the adjective ‘simple’ was fully justified : though syphilis could not be 
absolutely ruled out, for the results of a Wassermann reaction were not 
recorded, and only one was examined microscopically for the spirochrete of 
sj’philis. Perforation occui-red in 10 of these 12 cases. Several of them 
bore a distinct resemblance to the ulcer commonly met with in the stomach, 
and in 7 the ulceration was ob^douslj* chronic. One was annular, but dysen- 
tery, malignant disease, and tuberculosis appear to have played no part in the 
causation of any of them. Typhoid, uraemia, and simple distention were also 
excluded. Richardson, however, objects to the term ‘ peptic ’ on the ground 
that we should have to accept the existence of a digestive ulcer in an alkaline 
medium, and their very rareness makes this theory improbable. In onlj' two 
of the cases was there eoexistent ulceration of the stomach or duodenum. 
There are again other unclassified ulcers in the rest of the small intestine, so 
it would appear impossible to be more definite at the present time than to 
speak of tliese ulcers as simple, and for the most part clu-onic. Even in 192-1 
Patterson Brown was able to collect only 35 cases for both jejunum and ileiun, 
so that we may assume that primary jejunal ulcer remains a verv rare disease. 
It is quite otherwise with jejunal ulcer following gastro-enterostomy, and to 
this subject some attention must be paid. 

Ulceration following Gastrojejunostomy. — This important sequel to an 
operation, which, to quote Mr. Sherren’s-® recent Bradshaw lecture. “ has 
done as much, if not more, for the good of the human race than any suroical 
procedure ”, I have already referred to as a man-made disease. It is a most 
unfortunate blemish on the surgerj- of the stomach, and I do not think any 
surgeon of experience can claim that his patients are immune from it. That 
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it IS an artefact of gastric surgery is supported my argument rvith re<rar(i 
to simple jejunal ulcer. That special precautions taken whilst doing" the 
anastomosis lia^m reduced its incidence goes further to prove that the surgeon 
is often responsible. The use of absoi’bable suture material appears to be tlie 
most essential of these precautions, and Mr. Sherren has advised against tlie 
use of a clamp on the jejunum, wliicli is a luxury rather than a necessity for 
the surgeon. It may perhaps be responsible for damage to the wall of the 
jejunum and thus possess a hidden danger for the patient. 

It is usual to speak of gastrojejunal or anastomosis ulcer, and jejunal 
ulcer proper, but tliere is no doubt that the anastomosis ulcer is the commoner, 
and Walton^’ would have us believe that even when the ulcer is found in the 
jejunum it has alwajm spread downwards from the anastomotic line. Sherren 
does not agree Avith this ; neither do I, for I haAm operated on a perforating 
ulcer of the jejunum seAmral inches from the suture line and not connected 
Avith it by fibrous tissue. After all, an}'^ one surgeon’s experience of this lesion 
is not great, and it is perhaps true that the more gastro-enterostomies he does 
the fcAver post-operatiA'e ulcers does he see — or, shall I say, cause. 

Nine cases of this .lesion haAm come under my immediate care, and, of 
these, 6 should be classed as gastrojejunal, 2 as jejunal, and 1 presented a 


gastro-jejuno-colic fistula. In 5 of them the gastro-enterostomy Avas per- 
formed by m}'’self, and this represents roughly an incidence of 2 per cent. I 
am in the habit of using clamps on both jejunum and stomach. Up to 1917 
I used silk suture-material, and also remoA’^ed some mucous membrane from 
the jejunum. This I beheAm noAv to be undesirable, and there is sornething 
to be said for a separate stitch for the mucosa. Microscopical examination 
of anastomoses at Amrious periods after the operation has convinced me that 
the aAmrage suture line — and I haAm sectioned those of scA'eral surgeons— 
is Amry irregular, and the time of healing must be A'^ery Amriable. 

A matter AA'hich appears to me of the greatest importance in technique 
is the treatment of the mucosa. Moynihan^® in 1914 advocated remova o 
an ellipse of mucous membrane fi-om both stomach and jejunum, and ot er 
Avriters haAm folloAved the same lines. The more recent text-books on 
tiAm surgery urge economy in the matter of the mucous membrane. *2 
object is to secure an immediate and relatively large opening ana ‘ 


slit, but I do not belie^’'e this can always be done without running 
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delajmd healing. Better some sAvelling of the margins of the Avoun ^ anc^ 
temporary blockage of the anastomosis, than failure of mucosal liea mg an^ 
exposure to erosion by acid secretion. Hoav many surgeons rea 
importance of the consei'Amtion of ermry^ bit of mucous membrane it is c i i ^ 
to knoAv, but Sherren^® is quite clear on the point, and he does no len^ 
any. redundant mucous membrane. That of the jejunum always 
be excessiAm, but neAmrtheless I belieAm it should ncA^er be excisec^^^^^^ 
microscopical section shoAvn in 204 came from a case Aihere 
enterostomy was perfectly satisfactory from a clinical point of a 
patient’s death Avas unconnected Avith the peritoneal caAity. 
material used, Avas 00 iodized chromicized catgut, and t le deatli. 

obtained from a post-mortem examination tAventy-fouv hours a 
The anastomosis AA'as performed sixteen days before the specimen v a 
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from the post-mortem room. To the naked eye there appeared to be perfect 
contiiinity of surface between stomacli and intestine. Tiie microscope, Iiow- 
ever. shows that there is in reality a mucosal ulcer, and the gap is filled up 
Avith fibrous tissue, in the deeper layers of AA-liich remains of mucosal cells can 
be identified. No mucous membrane Avas e.Kcised in this case either from the 
stomach or the ieiunum, but it is eAndcnt that necrosis has occurred from 
the embrace of the suture, and this appears to be ineA'itable. The only AA-ay 
to diminish this loss of tissue AA'ould be to use interrupted stitches ; but 
most surgeons aa'UI cling rather tenaciously to the hxmostatic suture ; if it 
is interrupted its h.'emostatic A'alue is lost. Exactly hoAV long the process of 



Fig. 204. — Sliows pronounced gap in mucosa revealed only by microscopv. To the 
naked eye tlie mucosa of stomach and intestine appeared to be continuous. A, Mucosa of 
jejunum: B. Muscularis of jejimum ; c, Vnabsorbed catgut; D, Fibrous union of stomach 
and intestine ; E. ^lucosa of stomach. 


final healing takes is. I think, an unknoA\-n quantity, but I should put it doAAui 
at quite one month, and possibly tA\o. For this reason a careful dietetic 
regime is rightly insisted upon for at least tliree months from the date of oper- 
ation. Fibrous tissue is not proof against the attack of hydrochloric acid. 

The two cases Avhicli I should classify as true jejunal ulcer in my practice 
have occurred in patients Avho started their unfortunate gastric career with 
a pcifoiation of the jejunum. In both of them an anterior gastro-entero- 
stomy Avas performed later. In one case the perforation AA'as in the afferent 
loo]). and the anastomosis Avas draAAii out into a tubular connection betAA-een 
the stomach and the jejunum. The other jejunal perforation aa'es a recurrent 
one. and I cannot say positiA-ely that there was no inflammatory thickening 
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along the line of the anastomosis. This perforation was in the distal limb 
of the jejunum an inch and a half below the junction with the stomach. 

The clinical aspect of gastrojejunal ulcer is a rather difficult one. Kot all 
patients upon whom gastro-enterostomy is performed for a positive lesion are 
at once conr^erted to the eupeptic state. Some are, and their enthusiasm is 
A^eiy gratifying. Some convalesce slowh'^, but, nevertheless, they give a perfect 
end-result. Some resemble “ seed sown on stony ground ” and they relapse. 
Sherren, I think, has been a little too sweeping in asserting that a gastro- 
enterostomy patient wlio is perfectly hajrjry for two years after the operation 
never gets trouble again, and does not run the risk of a gastrojejunal ulcer ; 
but the majority of suclr j^atients Avill admit to having experienced periods of 
discomfort shortl}’’ after the operation. Gradually their symptoms acquire 
the eharacteristics commonlj'^ associated with duodenal ulcer. Hunger-pain is 
often a prominent feature. The onlj'- physical sign in peptic ulcer on purely 
clinical examination is tenderness on pressure. This, in the case of gastro- 
jejunal ulcer, is placed to the left of the umbilicus and a short distance above it. 

Carman^® gives the following points in connection with the diagnosis of 
gastrojejunal ulcer by means of X raym : (1) Retention from the six-hour 
meal ; (2) Pain on pressure in region of first loop of jejunum behind the anas- 
tomosis ; (8) Impaired peristalsis ; (4) Ampulla-like distention in the region 
of the anastomosis; (5) Distortion of the stoma and pain on pressure; (G) 
Narrowing of the efferent limb of the jejunum near the stoma ; (7) Dilatation 
of duodenum or afferent limb of jejunum ; (S) A definite pocket retaining 
the barium is rarely seen. Since the last-mentioned sign is ihe crucial one 
in the X-ray diagnosis of au)^ ulcer, it will be readily seen that, a positive 
diagnosis by radiography is by' no means easy to obtain. Certainly not all 
deformities of the jejunum after anastomosis point to an ulcer ; but if the 
clinical signs suggest it, there is usually support for the diagnosis in the X-ray 
appearances. 

JEJUNOSTOMY. 

The Value of Jejunostomy. — ^Jejunostomy is an operation which is 
comparatively rarely done, but I shall endeavour to show that there are man) 
conditions for which it may be useful, and there are several, I believe, v rere 
it is positively indicated. As a place for the reception of food 
is quite satisfactory. Milk, eggs, and sugar poured iu by means o a u)^ 
and funnel at four-hourly intervals will easily maintain the nouris men 
the patient. At first the quantity administered should not exceed 6 
in quite a short time the jejunum becomes accustomed to further is ^ ’ 

and 10-oz. feeds can be given. It appears to make little difference v e ' 
the milk is pancreatized or not. Such jejunal feeding is quite well orne a ^ 
the first few days, and the majority of patients will cheerfully su mi ^ 
regime which permits neither fluid nor solid by the mouth pro\ i e m} 
thus rid of their pain. But the use of a jejunal fistula is not imi e _ ^ 
ingestion of food. Jejunal drainage is the key-note to the 
of intestinal toxeemia which we have already discussed in dea mg 
intestinal obstruction. I shall therefore discuss the rmlue o ™ 
from the aspects of both ingress and egress to and from the m es in^ 
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Technique of Jejunostomy. — It is clear that a modification of tlie itzel 
gastrostomy, originally suggested by iMoynihan, has mueh to recommend it 
{Fiss. 205, 206), It is rapid, it can be done without risk of soiling the perito- 
neum. and the loop of jejunum selected requires very little anchoring to the 
parietal peritoneum. If a couple of stitches be used for this purpose at the 
top of the wound, it is usually quite enough. Perfect security of the tube 
itself is most important, and a self-retaining winged catheter is best, although 
it is a little awkward to introduce. If an ordinary catheter is used, it is well 
to cut off its tip so as to make the opening terminal and not lateral. It is a 
good plan to encircle the tube with a stitch as it is brought out through the 
rectus sheath, and also as it lies iqion the surface of the skin, for if the tube is 



Fig. 205. — ^Teolinique of jejunostomy. 
Catheter witliin the lumen of the bowel. 
Note the anchoring peritoneal sutures. 



Fig. 20G. — Technique of jejunostomy. Skin 
incision closed and tube anchored to the surface 
of the skin above. 


dislodged during the first few days it will be well-nigh impossible to replace 
it. This opeiation can be carried out quite easily under local anaesthesia 
through the upper fibres of the left rectus, provided each layer is thoroughly 
infiltrated before division. If speed is essential owing to tlie poor condition 
of the patient, jejunostomy may be done through the mid-line, and even 
simple anchorage of a loop of bowel to the anterior abdominal waU with a 
catheter tied in will suffice, but there is a danger of leakage when the tube is 
removed. This hardly ever occurs if the Witzel technique is followed. 

Jejunostomy as a Substitute for Gastrostomy.— This is the most 
obvious indication for jejunostomy. In my experience it is just as efficient as 
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gastrostomy, and easier to perform without risk of leakage. It is therefore 
appropriate as a means of feeding in eases of carcinoma of the (esophagus where 
the stomaeh is small and immobile, as well as in eases of malignant disease of 
the stomach itself that are unsuitable for exeision or gastro-enterostomy. 

In eertain eases of chronic gastric ulcer there is a distinct field of usefulness 
for jejunostomy. It is the only method of continuous feeding whereby the 
stomach can be gi\'en absolute rest and the nutrition of the patient maintained 
even whilst at work. For this reason it has been recommended for bleeding 
ulcers of the stomach and duodenum. It is in connection with inoperable 
ulcers that I have found it most useful. Moynihan®^ has made use of this 
method of feeding, and for irremovable ulcer he has advised gastro-enterostomy 
combined Avith jejunostomy. The healing of the ulcer, which is always slow, 
can be Avatched by X-ray examination, and he records cures at the end 
of periods from six months to three and three-quarter years. During 
this time his patients receiA'cd neither solid nor fluid food by the mouth. 

The question arises as to the need for the gastro-enterostomj\ SwalloAved 
salma and gastric secretion of psychological origin are likety to be the only 
contents that need to be diA'crted from the pylorus, unless hypersecretion 
occurs in such cases apart from digestion, hly OAvn impression is that all 
these actiAuties are so reduced that the stomach is actually put out of action, 
and the A'alue of the gastro-enterostomy has a bearing on the deformity Avhich 
may result from cicatrization rather than on the actual healing of the ulcer. 
I haA'^e proceeded on this assumption in a series of 6 cases, of Avhich a feAV details 
are giAmn here. In all of them the ulcer Avas close to the cardiac end of the 
stomach, adherent, and sufTiciently large to be regarded as irremovable. In 
most of them the stomach AA’as immobile and a gastro-enterostomy on the 
cardiac side of the ulcer a practical impossibility. There aa'os therefore no 
choice except partial, and not A^ery partial, gastrectom}^ and the much less 
dangerous operation of jejunostomy. 

Taa’o of these cases iiaA^e died since the operation. One died eighteen 
months afteiuvards, haAung been relicA’^ed of pain, but ncA'er making muci 
progress in health or appearance. The explanation of this AA'as that his ri cer 
was eai’cinomatous, a fact AA-hich AA'as proved post mortem. The other a a 
case Avas that of a man aa'Iiosc ulcer I suspected of malignancy, but I liaAC no 
microscopical proof of this. He suffered from glymosuria, and presen et a 
mass near the cardiac end of the stomach, AA'ith a large crater adherent o re 
pancreas. He tired of jejunal feeding after three and a half 
because I thought his ulcer malignant, I alloAA-ed fluid bj^ the inout i a 
time. An X-raj'^ taken before this permission AA'as given shoAA'ed some sp^ 
of the stomach, but no hold-up of barium. From this tirne he cori inu^ 
improA'e. Six months after the jejunostomy the tube slipped ou , 
attempt Avas made for tAventy^-four hours to put it back. Then r 
sible. Considerable progress AA’as made after this, and the patient aa as c e n 
for his Aveight rose from 8 stone at the time of the operation to 12 s 
cure AA’as not obtained. Nineteen months after the operation re la 
and copious hemorrhage, and death ensued in tAvo days. 
brought out by^ this case — namety, the falsity’ of symiptonrs in 
gastric ulcer, and the rapidity’ of closure in a aa- ell-formed jejunos o 
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A third case must be regarded as a failure because the patient, a very 
sensitive -woman, declined to continue the jejunal feeding after the fourth 
month. Her X-ray showed the ulcer lessened in size, and the fistula healed 
promptly and needed no operation to close the bowel. In her case pain had 
never been much in evidence, and for this reason she could not appreciate the 
value of the treatment. 

The other three cases are much more satisfactory. 

A. C., male. Ten years' history of indigestion, with severe pain, vomiting, 
and marked emaeiation. HKmatemesis occurred once in 1921. X-ray examination 
showed a bilocular stomach with a Aasible ulcer crater. Jejunostomy was performed 
in February, 1923. He stuck to the jejunal feeding entirely for ten months, during 
which time lie put on 2 stone in weight. Then he was tempted by cold weather to 
take milk pudding. This did not interfere with his progress, but a small crater 
could still be visualized radiographically in December, 1923. About this date the 
tube slipped out and mouth feeding was resumed entirely. His own expression was 
that he felt as fit as he ever had done in all his life. His X-ray taken in !Mareh, 1924, 
showed a spasm of the stomach lasting for an hour, but no crater could be seen. 
The last examination in June, 1925, showed a bilocular stomach, but no ulcer. He 
was then doing a full day's work of ten hours, weighed 11 stone 3 lb. as against 7 
stone 5 lb., and was eating all kinds of food. He has reported that all was well up to 
November of last year. 

J. A., male. Historj- of seven years' duration. Jejunal feeding for four 
months from June to October, 1923. Persistent shadow \'isible in X-ray taken 
in May, 1923. X-ray report in October: “no e\-idence of ulcer". Consistent 
progress. IVeight in April, 1924, 12 stone 4 lb. On full diet and at work as a sea- 
man. Last X-ray report in April, 1924 : “ the appearance is that of a normal 
stomach ”. No return of symptoms up to date. 

R. C., male. Nine months' history. Very severe pain. X-ray showed large 
extrusion ulcer on lesser curve. Operation revealed a large saddle ulcer ndtli a crater 
21 in. across, adherent both to liver and pancreas. Jejunostomy in February, 1924. 
Immediate cessation of pain and rapid increase in weight ; gained 2 stone in three 
months during strict jejunal feeding. Confessed to taking a little fluid by the mouth 
four months after the operation. Only a very little allowed. Steady progress. Re- 
turned to work as a railway guard five months after the operation. This he is doing 
now. He is loath to leave out his jejunostomy plug, and I have not sanctioned 
this, because the X-ray taken in March, 1925, showed e\idence of tras stUI in the 
ulcer crater, but no barium was held up in it. 

In spite of tlie fact that these patients all defaulted, and yielded to the 
temptation of mouth drinking before there was X-ray evidence that the ulcer 
had healed, the results are encouraging. They were all desperate cases, and 
my experience confirms Mo\mihan's suggestion that ulcers not amenable to 
gastrectomy may nevertheless be treated by jejunostomy. Possibly medical 
treatment without artificial feeding could show similar results, but it seems 
a pity that physicians are apt to rely on clinical signs, and do not appear 
to submit their patients to routine X-ray examination, which alone affords 
conclusive evidence of cure so long as the abdominal wall stands in the wav 
of inspection of the stomach itself. Even epigastric tenderness is unreliable 
at times, and it may disappear when the X-ray stiU shows a hold-up of the 
opaque meal. ‘ 

Jejunostomy has a further use in connection with gastric ulcers— namelv. 
as a preliminary to gastrectomy. A poorly nourished patient, worn out with 
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gastric pain, ma}" be made into a good surgical risk by simple jejunal feeding, 
and the large operation, Avhich in tlie first instance could not be tolerated, 
may be undertaken "with every prospect of success. 

Walker^- has advocated jejunostomy in the pernicious vomiting of pre«- 
nancy, and he quotes a successful case, but I think tliis may be regarded as 
rather controversial ground. 

Jejunostomy in Intestinal Obstruction. — In opening the discussion on 
acute intestinal obstruction at the meeting of the British Medical Associa- 
tion last year. Sir IVilliam Taylor considered the treatment according to the 
stage of illness in Avhich the patient vas first seen. The early stage of 
obstruction need not concern us unless it involves the jejunum directh'. Full 
exploration is permissible, and it is onl}’^ necessarj’’ to deal with the obstruct- 
ing lesion laid bare to the surgeon’s rdew. The second stage is characterized 
by distention of bowel. Here the obstruction should be relieved, but in 
addition Sir William ad^•ises a temporary jejunostomy ; it may be needed 
onh^ for twenty-four or forty-eight hours. In the third stage the condition 
of the patient will not warrant an abdominal exploration. Relief of disten- 
tion, and that under local anmsthesia, is all that he would permit— later, 
the obstructing cause may be dealt with. 

With this teaching I am fully in agreement, based as it is on the argu- 
ments I have already brought fomvard concerning proteose poisoning from the 
contents of the upper reaches of the Intestinal canal. Operating on patients 
in the second stage, I ha^•e often been disaiopointed in my effort to empty 
the small intestine, and at the same time unpleasantly conscious of the risk 
of infection of the peritoneum. If this process can be satisfactorily set going 
by^ a jejunostomy, it is much quicker and safer. Intestinal lavage can also 
be instituted, for, in between the periods of drainage, glucose and bicarbonate 
of soda can be let into the bowel. Toxins may be evacuated and toxins may 
be diluted. Both processes are of advantage to the patient. M’ith regard to 
the suggested treatment of the thii'd stage, the gi-ave condition demands that 
something be done, and jejunostomy^ can be performed quite well under oca 
anaesthesia ; thus one of the greatest risks of operating on such a patient can 
be avoided. . . . 

The question Avhich naturally^ arises is : Why make an opening m le 
jejunum ? A^ictor Honney^^ is credited with bemg the first to insist on e 
importance of draining at this high level, and his argument is that it is 
jejunum which is Avaterlogged with toxic fluid, whereas the ileum con am 
much gas as Avell as fluid. I am not sure that this observation is 
true, but nevertheless, in view of the Irigher toxicity of the hove con e 
at this level, I believe the treatment is sound. In my^ own cases 
found that the jejunum at operation may yd eld little but gas , m a ew 

liowei’er, fluid begins to pour forth in quantityx slionn 

The value of intestinal drainage in true iiaralytic ileus was ne 
in a piaper which I published in the Aniials of Surgery in gf tpe 

This concerned two cases following fracture of the ribs, an t le ca _ 
paraly'sis, no doubt, was the irritation of the splanclmic no 

case ended fatally^ in spite of abdominal exploration, w nc i ^ 
obstructing lesion. The second was much relieved by' intestma p 
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iinallv cured by tying a ■winged catheter into the distended small intestine. 
This was reaehed through a small mid-line incision just above the umbilieus, 
performed under local anaesthesia. It was impossible to identify the portion 
of the small intestine utilized, and at the time I assumed that it was the ileum. 
I have no doubt now that this operation was in reality a jejunostomy, and 
its good effeet probably lay in the fact that the opening was high up. Siphon- 
age was used to drain the bowel, and peristalsis was re-established in twenty- 
four hours. In forty-eight hours the contour of the abdomen was normal 
and the patient quite comfortable. The fsccal fistula continued to discharge 
for three weeks, but it ultimately healed spontaneously. In this paper I 
urged the value of ileostomy whatever the primary cause of paralysis, whether 
peritonitis was present or not. 2sow I should rather say jejunostomy. 

Jejunostomy in Peritonitis. — If we transfer our attention to peritonitis, 
we shall realize that there may be as much risk to the patient from intestinal 
toxic absorjation as from peritoneal toxemia, and in many cases it is difficult 
to be sure by which route the poisons reach the blood-stream. Recent 
successes claimed for hiuphaticostomy would rather point to intestinal absorp- 
tion as the fatal factor. It is certainly true that fatal cases of peritonitis 
manifest both true obstruction and paralxTic ileus. The former can be caused 
by bands of very recent formation, not necessarily fibrous, but the mere 
glueing together and angulation of coils of small intestine. Paralj-tic ileus 
means a spread of infection from the serous to the muscular coat of the bowel, 
or a splanchnic intoxication. 

This subject has received considerable attention from Sampson Handley,®^ 
and ‘ ileus duplex ’ formed the subject of his Hunterian Lecture in March, 
1915. This name he applies to a paralysis of the bowel below the level of 
the pelvic brim, that is, the lower coils of the ileum and the terminal portion 
of the colon. The method of treatment which Handley reconmiends is a 
short-circuiting of the ileum, with drainage of the large bowel by means of 
a crecostomy. In effect this amounts to internal drainage of the small intes- 
tine as contrasted n-ith external drainage. Handley advises an ileocolostomy 
as a i^reventive measure, and jejunostomy may be similarly employed. The 
latter is obviously quicker except that it requires a fresh incision, and time 
and experience alone can show which gives the better results. 3Iy omi ^^ew 
is that jejunostomy is worthy of a trial as a curative measure if done earl\'. 
The short-circuiting operation with drainage of the csecum seems to me rather 
a severe tax on a patient whose condition is desperate. It would seem likelv 
that the wise plan woidd be to employ Handley's treatment where prevention 
is demanded, and external drainage in those cases where the condition is 
clearly established. My personal experience is limited to the latter operation, 
and I must admit disappointments. However, one is often called in too late, 
and I do not regret not having done the anastomosing operation. Fortun- 
ately the number of cases where either is required seems to be on the decrease, 
and for this I think we have chiefly to thank the practice of early operation 
for appendicitis. 

Closure of a Jejunostomy. — If the jejunostomy is done bv the Witzel 
technique trouble rarely arises. If it is carried out in a more primitive fashion 
—and time and circumstances may sometimes demand this— it is well to 
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bring the tube out through a portion of the omentum, so that this may pluff 
the opening wlien the tube is withdrawn. In this Avay a fistula may be 
avoided and the j^atient saved a further operation for its closure vhen the 
danger stage has passed. 
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PRE-AURICULAR FISTULA. 

By F. a. R. stammers, BmjnxGii.vji. 

The object of tliis paper is to record six cases of pre-auricular fistula rvliicli 
illustrate well the familial and hereditary features of this condition, and 
exhibit one of the complications they may undergo. The literature is briefly 
reviewed, and the theories of their development are discussed. The two cases 
suffering complication were admitted to the General Hospital, Birmingham, 
under Mr. H. H. Sampson, and I am indebted to him for permission to 
publish them now. 

Case 1. — B., age 13, a schoolboy in good general health, came up complain- 
ing of an ulcer, the size of a sixpence, situated just in front of the left ear. In the 
crus helicis of each ear was a tiny hole which was the opening of a short fistula, 
running downwards and forwards for about J in. A fine bristle could be passed 
down each, the one on the left emerging through the floor of the ulcer. The fistula: 
were subcutaneous. 

History. — Ever since he could remember he had had a tiny hole in the root 
of each helix. Just in front of the one on the left side he had also noticed a lump 
about as large as a split pea. Eight years ago this lump became larger and a dis- 
charge was noticed through the tiny hole. The skin over the lump ulcerated, and 
a scab formed, from beneath which a stickj* yellowish discharge has exuded inter- 
mittently ever since. He has been treated by various doctors uith lotions and 
fomentations, but always n-ithout success. 

Mr. H. H. Sampson dealt with the case by excising the fistula and its suppurating 
area, and the procedure has been completely satisfacton.-. The boy says that the 
fistula on the right side has never discharged, but a bead of seropurulent fluid can 
always be squeezed out. 

The serial sections kindly carried out by Dr. F. IM. tV. Lamb show : “ Septic 
granulation tissue which is in direct communication with a sinus lined by squamous 
epithelium." Apart from a small pigmented mole on the left side of the face, there 
is no other abnormality present in this patient. 

Case 2. — C. A., age 13. a school-girl in good general health, came to hospital 
complaining of a discharging ulcer in front of the left ear. Her histoiv was that 
she had always had a tiny hole in the crus helicis of either side, and from time to 
time she had noticed a little serous discharge from either fistula. A vear ago the 
one on the left side seemed to become blocked up, and a small lump appeared 
just in front and below the hole. Tills became larger, and the overhung skin 
soon broke dorni and a scab appeared. Sero-pus constantly exuded frorn beneath 
this, and fomentations and lotions had failed to remedy the condition. On 
examination, a fine bristle could be passed through the holes downwards and 
forwards subcutaneously for about -J- in., the one on the left side emerging tliroucrh 
the ulcerating area. = e = 

Mr. H. H. Sampson exeised the fistula and ulcer with complete success. 

Dr. F. M. IV. Lamb reports as follows: " Tlie tissue exliibits a cystic space 
lined by squamous epithelium and containing a substance like mucus. In one part 
of the section is a nodule of cartilage." Tliis nodule may be a piece of the spina 
helicis. or a piece of isolated cartilage in an abnormal position, gii-inw support to 
the embryologieal ex-planation favoured in this article. ^ n 
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E.'icli of tlicsc tM'o cfises has an interesting family history. InCdifi 
tiic nioiher, the maternal grandfather, and tlie son of the mother’s shttt 
Jiavc all nneomplicated prc-anrieular fistnlm, either bilateral or unilattial 
'J'hc direetion of the track in caeli ease is dowinvarcls and forwards, and tfc 
opening of the fistula is in the crus lielieis. It is said that at the ai»e of is 
the grandfather had an ulcer in front of one ear, but that this cleamhp 
without surgical treatment. The mother has it on the right side onlv and 
no discharge can he squeezed out. though a bristle can be passed down fte 
track. 'J'hc cousin has it on the left side only ; a bristle can be passed dom 
a distanec of J in., and a bead of scro-])us can be squeezed out. 



1 in Cu': 


Fu;. iOT . — -Cose 1. IVi'-nuriculnr fistuln in loii crxi? lielieis, vriih nicer bCiO". 

At tlio levol of the lobule ii? a pig;iuciite<i mole. 

In Case 2 a cousin only is affected, but in her case a mere dirap^^^ 
present : this is in the crus helicis. Xo bristle can be passed, ai> 
pus a]ipeai‘s on pressing the area in front. 

'The illustration {Fig. 207) shows the condition before operation i 
The position of the fistula in the A'arious relatives was identical. ^ 

Literature. — ^'cry little notice seems to have been ta eu ^ 
congenital deformity, and this is liardly to be wondered a ^ _ 
of the negligible disfigurement and absence of s^^nptoms 
plication ensues. However, when an ulcer develops in front o ^ 
due to blocking of this little sinus, the presence of wide i j,.:: 

recognized, and palliative treatment meets with no sneees>. it ^ .. 

worth calling attention to this eoiuieuital deformity as a imsri 
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Text-books refer to tlie condition in the scantiest of terms. In 1910 
Howell Evans^ wrote a paper on “Aurieular and Peri-aurieular Dermoids, 
Fistulffi, and Tumours of Congenital Origin”. He states that these fistula: 
are most common^ found “ in the region of jimetion of tragus with erus 
helieis, of crus helicis unth helix, and between antihelix and helix”. The six 
cases reported in this paper belong to the second of these three sites. He 
also says that these fistula: tend to run downwards and forwards. 

It was Sir James Paget- who, in this countiy, first called attention to 
these fistula; in 1S7S. 

In 1909 Sir Arthur Keith® gave three demonstrations at the Royal 
College of Surgeons on congenital malformations of the palate, face, and neck, 
and stated that there was a close relationship between accessory auricular 
appendages and pre-auricular fistulse. He also noted the association of these 
deformities with other anomalies, such as cleft palate, spina bifida, or imper- 
forate anus. In none of our cases were there any other accompanying 
aberrations. 

Fovunier,'* working in Moure’s Clinic, published in 1919 a more compli- 
cated tj’pe of pre-auricular fistula. This, as in ours, commenced in the erus 
helicis, but passed domxwards through the parotid gland, and opened again 
on to the surface of the neck just below the angle of the jaw. ^loure treated 
this successfully by excision. 

Pritchard, Paget, and Rugani all published cases exhibiting the familial 
feature of these fistula: — several cases occurring in each of several families. 

IVith regard to the rarity of the condition, figures seem to vary. 
Eyle® gave 0-26 per cent, and Bezold and Urbantschitsch® 0-19 per cent, 
of the cases coming up to them .for examination. Rugani’ would 25ut it at 
a much liigher figure. I have looked at the ears of some 500 in-jratients, 
and have not seen any case of jn'e-auricular fistula. 

Origin. — Jlost observers appeal to some develof)mental error as an 
explanation of these fistula:. It may be said that tliree theories exist ; (1) 
That such a fistula is the remains of the first branchial cleft. (2) That it is 
due to failure of union between some two of the six tubercles which apjiear 
around the ijosterior end of the first cleft aixd which go to foim the ixinna ; 
or some anomalous process occurring in connection with these tubercles. (8) 
Failure of union of the soft parts corresjxonding to and overlying the piosterior 
ends of the mandibular and maxillarj’- {xrocesses of the first arch. The 
majority of text-books still fax'our the first of these three theories, as did 
authorities like Schwartz, Virchow, and Urbantschitsch. Others, such as His, 
Gradenigo, and Rugani, state that there is no connection whatsoever between 
these fistula: and the first cleft. I have discussed the ixroblem with Dr. Brash, 
Professor of Anatomy of the Univei-sitj’- of Birmingham, and he too thinks 
there can be no connection between the two, and favours the second theorv. 
I would here exjxress my gratitude to Professor Brash for his riews on the 
subject, and references to the literature he has given me. 

To make the matter clearer I ndll briefly describe the development of 
the external car and include two of His’s diagrams (Figs. 20S, 209). 

The external auditory meatus and concha are develojxed from the first 
branchial cleft. Around the jxosterior end of this cleft sLx tubercles appear. 

VOI.. XIV. — NO. 54. OJ, 
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Fig. 208. — Dingrain showing : A, Eye ; B, Brain : 
C, Otic vesicle : D, First cleft ; E, Manclibiilnr nrch ; 
F, Sfaxillnry process. 


Tb'o are on tJie first arch, tliree on the second arch, and the remaining one 
appears at the junction of the first and second, namely, at the posterior end 
of the cleft. Each one of these six tubercles is destined to form a definite 
part of the pinna. For convenience of descriijtion they are numbered 1 to 6 

from before backwards, as 
B shown in the diagrams— 

No. 3 being the one situ- 
ated at the posterior end 
of the first cleft. It will 
therefore be seen that the 
posterior end of the first 
cleft, i.e., that part which 
goes to form the external 
auditoiy meatus, lies be- 
tween 1 and 2 in front, and 
d, 5, and 6 behind, and there- 
fore any rmstigial remains of 
this deft would lie in a cor- 
responding position. Eo^Y, 
1 and 2 form the tragns and 
crus helicis respectively, and 
4, 5, and 6 form the antihelix, 
anlitragns, and lobule re- 
spectively (His). No. 3 forms the helix. So it will be seen that any deformity 
resulting from remains of the first cleft will lie between the tragus in front 
and lobule behind, and will, moreover', communicate rvith the concha and 
external auditor}’’ meatus. Pre-auricular fistula? do 
not lie in this ]rosition, iror do they communicate 
with the external auditory meatus. 

On the contrai'}', it is eas}' to imagine a little 
subcutaneous track bein<r formed during the coales- 
cence of these six tubercles. The fistulae of this 
series of cases were developed in the area of coales- 
cence of 1 and 2. Observations show that the 
commonest sites are iir the crus helicis and between 
this and the tragus. The downward and forward 
direction of the fistula? is exjrlained by the down- 
ward aird forward development of the mandibular 
arch with its maxillary process. 

Yet a third theory is advanced by some 
authorities ; this is that such fistula? are the 
posterior end of a rnaerostoma. They hold that 
though the arrterior end is rrormal, so that no 
actual macrostoma is present, the soft parts 
overlyirrg the irosterior end of the mandibular bar 
and its maxillary process have just failed to vrrrite. This 
the direction of these fistula? ; birt a rnaerostoma, cA'eir itr rts scr ci 
never extends qvrite so far back as the ear. 



Fig. 


”00 — Diiigrivn 

showing ; ■ A. 

1 , Tragus-, 2. Crus .c 1- 
cis ; 3, Hctix : ■<. 

helix : 5, AntitrnguB: 6, 
LobMlt** 


cxjrlains 
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SUMMARY. 

1. Six cases of pre-auricular fistula; are reported. They are all situated 
in the root of the helix. The six cases came from two different families. 

2. Two of these fistula; had undergone occlusion of tlie ojrening with 
subsequent supjDuration. 

3. These fistula; are not remnants of the first branchial cleft, but result- 
from aben-ant coaleseence of the six tubercles which are destined to form the 
pinna. 
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SHORT NOTES OF 
RARE OR OBSCURE CASES. 


FRACTURE OF THE FIBULA WITHOUT SYMPTOMS. 

By SYDNEY SMITH, Cairo. 

A YOUNG man of 25 years ivas sent for examination in order to ascertain 
whether certain marks on liis leg had been produced by a firearm projectile, 
or whether he was attempting to fabricate a case. The injury occurred 
twenty-three days before examination. 

lie had a wound on the inner side of the left leg about 1-5 cm. in dia- 
meter, and a similar wound on the 
outer side of the same leg at a 
lower lei^el. From an examination 
of the wounds and clothing there 
was no doubt tliat he had been 
shot, and an X-ray photograph 
Avas taken to ascertain whether 
there was another slug in the tis- 
sues, for the Avounds suggested a 
fairly rough slug, or slug fired from 
a shot-gun, rather than a reA'olA'Ci 
bullet. The skiagram {F\g. 210) 
shoAved a comminuted fracture of 
the fibula of considerable e.xtent. 

This man had been Avalking 
about for twenty-three days, had 
climbed up tAVO flights of stairs to 
my office, sat doAvn and rose up 
repeatedly during the reconstruc- 
tion of the crime, and yet made 
no complaint of pain and sliowed 
no sign of disability AvhatsocA-er. 

Although it is quite aac 
known that the fibula plays a 
very minor part in the support ol 

the leg, I do not think that anjmne 

extensiAm comminuted fractm-e could haAm taken P \n-oduced 

Another point of interest is the very small amount of callus i 

during the period. 



Fig. 210. — Fracture of the fibula witliout 
symptoms. 
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A CASE OF CERVICAL DISLOCATION AND PARAPLEGIA 

WITH RECOVERY. 

By G. L. ALEXANDER and HERBERT J, SEDDOX, Londo.v. 

Ix November, 1924. W. C., age 16, ivas treated at St. Bartliolomew’s Hospital 
for multiple infective arthritis. Ou one occasion he complained of slight 
stiffness in the neck. He remained in hospital for six months, and continued 
to attend as an out-patient. 

In lilarch and April. 1926. he again complained of stiffness in the neck, 
but no abnormality was noted until iVIay 2S, when a protuberance in the 
mid-line of the neck behind, with a depression abo-^-e, was observed. A 
skiagram {Fig. 211) showed that there had been a forward dislocation of the 
atlas on the axis, with probably a fracture of the odontoid process, but the 
latter was not visible. No symptoms or signs of compression of the spinal 
cord were present. Careful inquiry failed 
to elicit any history of injury other 
than: (1) A severe blow in the mouth 
with a cricket bat at the age of 10 : 
the boy states that his neck has been 
stiff ever since. (2) On coming round 
from the anajsthetic after the removal 
of several teeth, he found his head 
hanging over the end of the table (Jan. 

27, 1925). 

In view of these facts it was con- 
sidered that dislocation had been present 
for some time. Accordingly, a plaster 
cast was taken for the preparation of 
a suitable support. In the meantime 
the patient was sent home (Hay 28, 

1926). On June 1 he noticed some 
weakness of the left arm. On June 7 
the left arm was completely paralysed, 
and the right weak. On the Sth the 
lower limbs were paralysed. There was 
no dyspncea. On the 10th he was brought to hospital and admitted. 

Ox Admission-. — Patient was a pale, thin, undersized hoy. 

A'ercous Sysiem . — Ptosis of the left upper eyelid ; left pupil smaller than 
right. Other cranial nerves normal. There was flaccid paralysis of both 
arms except for slight power of pronation and supination on the right side. 
Intercostals and diapliragm were acting feebly. Both lower limbs were 
spastic. All active movements were present in the right, and absent in the 
left except for slight flexion at the hip. 

Reflexes : Arms and abdomen absent ; knee-jerks exaggerated ; right 
patellar clonus ; no ankle-clonus ; plantar responses e.xtensor. Sensations 
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of light touch, heatj^and cold were lost below the area of supplv of C2 
on both sides. Painful stimuli were appreciated but not localized.' 

There was retention of urine ; 
catheterization appeared to evoke a 
‘mass reflex’ of the lower limbs. 
There was no dysphagia, alteration 
in voice, or dyspncea. The spinous 
process of the axis was verv promin- 
ent, and a marked depression existed 
above. 

The boy was put to bed witli 
his head between sandbags. Twenty- 
four hours later lie complained of 
severe pain in the neck and difficulty 
in breathing. Xo action of the dia- 
phragm or the intercostals could be 
detected, respiration seeming to depend 
entirely upon the accessory and extra- 
ordinary muscles ; eacli respiratory 
movement was accompanied by flexion 
of both the hips. 

There were three possible lines of 
treatment : (1) Reduction of the dis- 
location under an anfcsthetic — not 
advisable on account of tlie supposed 
(2) Laminectomy — useless, as the body of the 



Fig. 212. — Diagram showing tlie apparatus 
used in treatment. 


long duration of the lesion, 
axis, and not its laminae, Avas pressing 
on the cord. (3) ’iVeight extension to 
the head. This Avas adopted, as shoAvn 
in the diagram {Fig. 212), AA'hich Avill 
explain more than a Avordy description 
of the apparatus. The patient found 
considerable difficulty in sAvalloAving 
uphill, but gradually became used to 
his neAv position. 

After tAvelA'c hours the diaphragm 
was Avorking feebly, intercostals Avere 
Avorking Avell. No dyspnoea. All moA-e- 
ments had returned in right loAver and 
left upper limbs. Plantar reflexes 
extensor. Urine Avas passed naturally. 

After thirty-six hours there Avas Avell- 
marked return of poAver in the left 
upper limb; but a persistent AA'rist- 
drop made it necessary to retain the 
arm on a cock-up splint. 

June 13 : Knee- and ankle-jerks 
AA'cre equal and less brisk. No clonus. Plantar responses flexor, 
reflexes present except in left hjqjogastrium. Sensations norma . 



Fig. 213. — Skiagram showing 
treatment. 
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June 14 : Counter-extension applied. 

June 19 : Cock-up splint removed from left arm. No -wrist-drop. 
Swelling in neck smaller. 

June 25 : X-ray in ward showed disloeation reduced {Fig. 213). 

At the time of writing the only physical signs are : ptosis of left 
upper eyelid and constriction of pupil ; reflexes brisker on the left side 
than on the right. 

This case owes its interest to ; — 

1. Its rarity as an isolated lesion. 

2. Its obscure etiology. There being no definite history of injiu-y suggests 
that the dislocation must be pathological, due to cervical caries. Points in 
support of this are : (a) The remote history of injury determining possibly 
the onset of the disease ; {b) The chronic recurring attacks of cervical pain ; 

(c) The relatively gradual onset of the dislocation and its gradual reduction ; 

(d) The apparent destruction of the odontoid process. 

.A.gainst the diagnosis is the lack of X-raj’ evidence of caries other 
than the absence of the odontoid. A pathological process sufficient to 
destroy the odontoid would almost certainh* involve other parts of the 
vertebrsE. 

3. The completeness and rapidity of the recover}’^ from such an extensive 
paralysis. 

Our thanks are due to Dr. H. Morley Fletcher for permission to publish 
the notes of this case. 


A CASE OF SPLENIC AN.EMIA, ILLUSTRATING A RARE 
AND FATAL COMPLICATION OF SPLENECTOMY. 

By G. F. ’SV.ALIvER, Leeds. 

S. G. R., age 23, was admitted to the General Infirmary at Leeds, and was 
jointly under the care of Dr. Maxwell Telling and Mr. J. F. Dobson, to whom 
I am indebted for permission to record the case. The object of this record 
is to describe an unusual mode of death in splenic anremia. 

The patient stated that he had had no previous illnesses of importance, 
but complained of three days' abdominal pain, mostly colic, in the left 
lower quadrant, together with abdominal aching and distention, vomiting, 
and one brisk hajmatemesis. He was found to have a little free fluid in 
the abdomen. This increased rather rapidly and then subsided shghtlv, 
re\-ealing a peculiar tumour in the left upper quadrant. The tumour was 
identified as splenic, the organ having an unusualR big notch. A blood- 
count showed : red cells. 3,110,000 ; hsemoglobin, 30 per cent ,• colour index, 
0-49 ; leucocx'tes, 8700. 

-A. diagnosis of splenic anremia was made, and after preparation the 
abdomen was opened. At laparotomy several exceedingly large -^-eins were 
met with in the neighbourhood of the umbilicus. This was' the first indication 
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of the unusually great strain on the collateral circulation bebveen the portal 
and sj'^stemic sj^stems. A further indication of this strain was the discovery 
that the spleen could not be delivered into the wound because of an extensive 
plexus of r-ery large r-eins passing from the posterior abdominal wall to the 
sjoleen. 

At this point the question of closing the abdomen was considered. It 

was decided to proceed with the 
operation. The ubiquitous veins 
in the ligaments and capsule of 
the spleen were divided one by 
one. The pedicle of the spleen, 
the r'essels of which were greatly 
distended, was secured. The spleen 
was removed, and the patient did 
not lose much blood except that 
contained in the greatty enlarged 
organ. A few hours after the 
closure of the abdomen the 
patient’s condition became very 
bad. He rallied a little, but sud- 
denl}’^ had a huge hasmatemesis 
and fell back dead. 

At the post-mortem examina- 
tion the operation site was found 
to be perfectly dry and secure. 
The cause of the luematemesis was 
rupture of an oesophageal ^'ein. 
The stomach was filled with blood- 
clot. There was an extra^^asation 
of blood into the mediastinum and 
left jrleural cavity from the same 
source. The li^^er showed moderate 
cirrhotic changes. 

The accompanying picture 
(Fig. 214) Avas made shortly after 
death. It shows the greatly dis- 
tended veins in the oesophagus. 

Fig. 214. — Oesophagus with distended veins. By the closure during splenectomy 

of manj'’ communications between 
the portal and systemic channels the pz’cssure had been raised in these veins 
even beyond their capacity. 

Although in every similar case of splenectomy the pressure in ^ ' 
lateral circulation must be seriousty modified and subject in places to sud en 
increases, yet I am unable to find on record a case where such sudden increase 
led to a demonstrable rupture in the oesophageal veins with immediately ata 
consequences. 
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ANEURYSM OF THE ABDOMINAL AORTA : 
DIAGNOSIS BY A LATERAL RADIOGRAPH OF THE SPINE. 

By JAJiIES F. BRAILSFORD, Birhin-giiam. 

The following case is of interest chiefly on account of the faet that, in spite 
of severe pahi and other eharacteristic symptoms which had been present 
for two years, whilst radiographs were taken on no fewer than four oeeasions, 
the nature of the disease remained undiagnosed until a lateral ^•iew of the 
spine was taken. 

History. ^T. P.. age 47 years. In 1S99 he Iiad a venereal sore on tlie 

penis, but this was only treated with ointment. He was in the Army from 
1S9S to 1906, and then rejoined for the whole duration of the War, and 
was wounded three times. He married 
in 1910, and had six healthy children. 

His wife had no miscarriages. In 
September, 1923, he had pain in the 
middle of the back at the level of the 
belt. It was of a gnawing character, 
with oecasional sharp stabs. In April. 

1924. he was X-rayed ivith negative 
results, and a diagnosis of lumbago 
was made. In September, 1924, he 
was again X-rayed, and a slight osteo- 
arthritis of the spine was deduced 
from the antero-posterior view. 

In January, 1925, he began to 
suffer from palpitation, and on one 
occasion about this time he had such 
severe abdominal pains that he fainted. 

X rays again showed nothing fresh 
except some enlargement of the heart. 

The radiological examination was re- 
peated shortly afterwards, but the 

report was gh-en that the spine showed nothing except some arthritis. He 
was advised to work as much as possible, and not to lie up, lest he should 
become a chronic invalid. In the summer of 1925 he noticed a lump on 
the left side of the abdomen which was at first regarded as a displaced left 
kidney. For this condition he was referred to j\Ir. Billington, who sent him 
to me for X-ray examination. 

Ox EX.A.MIXATIOX. — Oct. 15, 1925 : Patient was intelligent and fairlj^ well 
nourished. Complained of pain in his back, worse on the right side than on 
the left, and sometimes shooting down to the front of the thigh. He also had 
dyspnoea and palpitation on exertion. The abdomen showed a slightly 
movable tumour about the size of the left kidney below the costal margin. 
Posteriorly, on the same level as this swelling, some pulsation could be felt. 
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but tliere were no sounds on auscultation. The veins in the left lower abdomen 



Fig. 210. — .-\ntoro-po3tcrior view of spine, 
shovviu" slight scoliosis. 


and upper thigli were large and prom- 
inent. Pulse varied from 100 to 124 ; 
regular and of good volume; vessels 
not hard or thick. Ape.x beat of the 
heart | in. left of the mid-claYiciilar 
line, impulse forcible, no thrill or bruit. 
Wasserniann reaction positir-e. jllarked 
hyperaesthesia on left side over the 
area supplied Iry the 9th dorsal nerve. 
Impairment of sensation on the left 
over the area supplied by the 12th 
dorsal and 1st and 2nd lumbar. Left 
abdominal reflexes absent. 

A radiogi’aph {Fig. 215) shows 
more clearly than the screen the ele- 
vation of the heart shadow, which 
appears to be resting on a bodj' of a 
little larger size and situated centrally. 
The thoracic aorta appears to be dila- 
ted : tliis I believe to be a projection 
effect, as it appeared normal on the 
screen when the patient was rotated. 
The lung field appears normal. 


Fig. 216 is an antero-posterior radio- 
graph showing a slight scoliosis with its 
couA’e.xity towards the right side at the 
level of the 12th dorsal and ist lumbar 
vertebrae. The left borders of the 12th 
dorsal and 1st and 2ud lumbar bodies are 
not so w'ell defined as the borders of the 
other lumbar vertebrae except at the level 
of the intervertebral discs. There is some 
definite bone bridging of the discs between 
the 11th and 12th dorsal and the 1st 
lumbar vertebrae on the right side. The 
left 12th rib is eroded completeh’^ through 
near to the spine, and the head and neck 
appear to be absorbed. 

Fig. 217, a lateral radiograph of the 
lower dorsal and upper lumbar spine, 
shows the characteristic ‘scolloping’ of 
the 12th dorsal and 1st, 2nd, and 3rd lum- 
bar vertebrae. The intemmrtebral spacing 
is not altered. With the jrroduction of 
this radiograph I unhesitatingh’’ diagnosed 



an aneurysm of the abdominal aorta. . , , 

PnoGRESS OF THE Case. — P atient was kept in bed, but contimicf 
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suffer se^'ere pain, witli soziie extension of tlie area of analgesia. Tlicre ivas 
i\o special treatment except by morphia. On several occasions he had severe 
exacerbations of the pain, vhich made him faint. On Xov. 29, 1925, he sat 
up in bed. lit a cigarette, and suddenly fell back dead. 

Autopsy. — Tlie left side of the chest was fidl of blood, which had entered 
it through a rujrture of the left dome of the diaphragm. The abdominal 
aorta presented an aneur- 
ysm on its posterior 
lateral border on the left 
side at the level of the 
cQcliac axis. The sac had 
partly ruptured into the 
sheath of the left psoas 
muscle. The medial walls 
of the sac as it lay on 
each side of the vertebral 
cohmm were formed by 
the vertebral and the 
intervertebral discs, the 
bodies of the vertebra; 
being eroded, leaving the 
discs almost unaffected. 

The sae was very thin 
where it lay against the 
diaphragm, and at this 
spot the fatal rupture had 
oeeurred. 

Fig. 21S shows the 
aneurysm disseeted. A 
window has been cut in 
the anterior wall on the 
left side to show the 
eroded vertebra;. It will 
be seen that the anter- 
ior aspect of the aorta 
appears to be normal in 
size. 

The patient was shown at a meeting of the ^Midland Medical Sociert’ early 
in Xovember, 1925, and the specimen illustrated in the photograph at the 
same Society in December. 

I am indebted to Professor W. Billington for his kindness in permitting 
me to publish the details of this case. ° 



Fig. 2IS. — Dissection of the aneiirvsm^ 
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PAPILLOMA OF THE RENAL PELVIS DIAGNOSED 
BY PYELOGRAPHY.* 


By GEOFFREY KEYNES, London. 


^'^ILLOUS 23a-piIloma of the renal pelvis is to be reckoned among the rarer 
lesions of the kidne}'', and very seldom has the diagnosis been arrived at 
before operation, the kidnej'^ having usually been removed on account of a 
unilateral lucmaturia and the lesion found afterwards. With the more fre- 
quent emplo3'-ment of p 5 mlography as a means of investigation, it is probable 
tliat the number of instances in which pelvic papilloma has been diagnosed 



Fig. 219. — Pyelogram, somewhat reduced, 
sliowing a filling deficiency in the pelvis, thougli 
the calices are filled. The calices are lettered to 
correspond to the letters on the drawing of the 
specimen. Fig. 220. 


before opei-ation will multiplj ^ ; one 
such case has, indeed, been reported 
recentl}^ by Sir John Thomson- 
AYalker.^ Meanwhile it seems worth 
while to record the following in 
detail. 

TJie patient, a carpenter, age 
44, had an attack of hrematuria in 
December, 1924, the bleeding being 
accompanied by renal and ureteric 
colic. After the pain had passed 
off the bleeding ceased, and no 
further sj'mptoms were complained 
of for nearl}'' a 3 ^ear. Then, in 
November, 1925, the patient experi- 
enced an aching jrain across the 
back in the lumbar region, and 
this was accompanied b 3 '^ persistent 
hfematuria. There was no increase 
in frequency of micturition. Five 
weeks after the return of the 
bleeding he was admitted to St. 
Bartholomew’s Hospital. The urine 
then contained a large amount of 


blood, but no pus, and the man 
looked anaemic. Cystoscop3'^ showed 
a normal bladder rvith a blood-stained efflux of urine from the right ureter. 
P 3 ^elograph 3 '^ was undertaken two da 3 's latei', and 30 e.c. of 15 per cent 
sodium bromide solution were injected into the right pehds without causing 
the patient 3113 ^ pain. The X-ray photogra]?!! showed an appearance v nc i 
justified a definite diagnosis of papilloma of the pelvis. The inner ha 0 


* From the Surgical Professorial Unit, St. Bartholomew’s Hospital, by permission 

of Professor G. E. Cask. 
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Fig. 220. — ^Mesial section through the kidney, showing a dilTusc papilloma of the pelWs. 
The main mass of the growth corresponds to the 611ing deSciency in the pyclogram opposite 
the lower two calices. The letters correspond to those in 21D. 




Fig. 2i:i. — Section thrOugli part of the growth, including its base. The normal wall of the 
peh-is is seen on the left. There is no infiltration, (x 15.) 
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a dilated i^elvis M-as cleavl}'^ outlined, and all the calices could be seen at the 
peripheiy. Between peh'is and caliees, however, was a large irregular filliiar 
deficienc 3 n The aceompanjnng reproduction of the photograph {Fig. 219) 
is less conr'incing than the original film, and it has been necessary to outline 
the denser parts of the sJiadow in order to demonsti'ate the defieienev. 
Clearh’- no jnart of the jjehus had been completely obliterated, as b}'^ a hyj)er- 
nephroma or carcinoma, since all the caliees had been normallj’' filled, and 
there was no destruction of kidnej’^ substance as b)^ an open tubereuloiis 
lesion. 

The Icidnc}’' was removed on March 9, 1926. and the condition was fotind 
to be as shown in the drawing (Fig. 220). The pelvis was partialh^ filled by 
a diffuse villous groAvth, the main mass corresponding exactl}'^ to the filling 
deficienc}'^ seen in the skiagram. Sections showed the usual structure of a 
jiapilloma, and one from the base (Fig. 221 ) demonstrated that it was 
histologicalh’’ innocent, no infiltration being found. 

One half of the specimen is in the museum of St. Bartholomew’s Hospital ; 
the other is at the Ro}^! College of Surgeons. 

REFERENCE. 

' Tiio.mso.v-IVai.ker, .Sir J., Froc. liotj. Soc. Med. (Urol. Sect.), 1920, Hard), six, 
No. 


OSSIFYING HAIMATOMA OF THE FEMUR, 
FOLLOWING CONTUSION. 

By JAMES RIDDEL and W. CHEYNE MTLSON, Plymouth. 

Six weeks before admission to hospital, a jmung man, age 19 years, sustained 
a severe blow on the front of the right thigh whilst playing football. He 
continued to play to the end of the game, but during the ensuing few days 
considerable swelling of the thigh ivas noticed. As it failed to disperse, and 
as it interfered ivith function, advice ivas sought. 

On Exajiination. — A tumour occupied the antero-lateral aspect of the 
upper part of the right thigh. Fusiform in outline, about the size of a coco- 
nut, it lost its definition gradually in the surrounding tissues. Conti ar\ to 
expectation it was bony hard. 

A radiogram (Fig. 222 ), taken bj'^ one of us (W. C. W.), disclosed a 
tumour undergoing ossification which, from the histoiy and the radiologica 
features, was recognized as an ossif 3 dng hoematoma of the upper end o t le 

shaft of the femur. ■ i 4 . 1 

Operation. — The tumour was approached through the fascia la a, anc 
was found to lie deep to the periosteum of the femur. The na s neie 
half an inch thick and composed of cancellous boiy tissue. A centra cai 1 3 
was filled with organizing blood-clot. The tumour was remoA ed excep 01 
bony spicules Avhich remained adherent to the periosteum. 



EAEE OR OBSCURE CASES 375 

Subsequent radioffranis sho^Yed that ossifieation was still proceeding in 
slight degree, as would be expected, but function had been restored and the 
thigh had resumed its natural form. 

Comments. — An ossifying hrematoma may be mistaken for a sarcoma. 
The lesion is the result of lucmorrhage beneath the periosteuiu .following 
traumatism. In children, the condition is commonly associated with scurvy. 



Fig. 222. — Ossifying hx-maioma of fennir. 

The periosteum in children, being but loosely attached to the shaft, is the 
more easily stripped from epiphysis to epiphysis. In adults, ossifying 
linematoma is less frequent. The periosteum is more firmly attached, and 
Inemorrhage is, in consequence, less extensive as a result of traumatism, 
and tends to be more localized. 

Baetjer and IVatersi describe 17 cases in adults ; 16 followed injuries 
at football and 1 followed the kick of a mule. They all occurred on the 
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anterior surface of the feinur. In nearl}^ half of the cases a clinical diagnosis 
of sarcoma was made. They stress the following points in differential 
diagnosis : (1) In liacmatoma there is a definite sharp calcium border, since 
luemorrhage is limited by the periosteuni. (2) There is no involvement of 
bone, and the calcium salts are laid down roughly parallel to the shaft. 
(3) In malignant bone tumours there are no sharp borders, the calcium salts 
are laid down more or less perpendicular to the shaft, and the bone is 
frequently involved. 


REFERENCE. 

1 BAETjEn, FnEUEiiicK H., and Waters, Charles A., Injuries and Diseases of 
the Bones and .Joints (1921, Lewis), 277. 
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REVIEWS AND NOTICES OE BOOKS. 


Manual of Surgery. By the late Alexis Tiio.msox, ^I.D., F.R.C.S. Eel. and Eng., Pro- 
fessor of Surgery, University of Edinburgh ; and AEEX.\.XDnu Mii.es, M.D., LL.D., 
F.R.C.S. Ed., Consulting Surgeon, Edinburgh Roj'al Infirmary. Seventh edition. Crorvn 
Svo. Vol. I, pp. 5G5 xiv, n-ith 1G9 illustrations ; Vol. II, pp. GG3 -J- xvi, ndth 299 
illustrations. 192G. London : Humphrey Milford. Each 12s. Gd. net. 

This popular Edinburgh text-book is too well known to require any detailed review. 
The present edition does not present any marked alteration as compared with the 
last in these two first volumes. The work is speeially notable for the number and 
excellenee of the illustrations, and the neat, liandy volumes into which the book is 
dmded. Operative surgerj* is relegated to a separate volume, and the absence of 
description of operations as part of the treatment of various surgical conditions has 
both advantages and drawbacks. In such matters, for example, as the treatment 
of fractures and cleft palate it is difficult to present the problem fairly unless some 
description and illustration of operations arc given. IVe think that a more com- 
plete account might have been given of infections of the fingers and hand on the 
lines of Kanavel's work. The figure (115) illustrating the X-ray appearance of a 
myeloma is poor and not at all typical. IVe think that the statement that the 
treatment of osteitis fibrosa is merely protective requires amplification. 

In describing treatment of cancer of the tongue it is stated that the tongue 
should be removed by the thermocauteiy ; but no mention is made of diathermy, 
which surely is an easier and a much more thorough method which causes verj’ 
little pain. 

Speaking generally this manual is an excellent description of surgical diseases, 
but it is rather deficient as a guide to treatment. 


Toung's Practice of Urology: Based on a Study of 1,500 Cases. By Hrcn H. 
Youxg and David M. D.wis : with the collaboration of Fr.axki.ix P. .lonxs'ox. 2 a’oIs. 
Svo. Pp. 1433, uith 1010 illustrations, 20 in colours, by 'William P. Didusch. 1926. 
London and Pliiladelphia : IV. B. Saunders Company, Ltd. £5 os. net. 


This monumental ivork is based on the study of 12,500 histories of urologic cases 
taken from the files of the James Buchanan Brady Urologic Institute, and com- 
pleted by a thorough and elaborate ‘folloiv-up’ system. Its great value is that 
it represents the personal effort of a surgeon universally recognized as one of the 
chief authorities on urologj-, and everAnvliere does it bear the stamp of marked 
originality — though full consideration and appropriate recognition are giA-en to the 
Avork of others. Evciy branch of the subject is treated in a thoroughly practical 
fashion, and although theoretical questions are fully discussed whenever they haA-e 
any practical bearing, yet practicability remains throughout as the outstandino- 
feature. The general arrangement of the subject has been carried out mainly on a 
pathological basis, the authors rightly considering a thorough knoAA-ledtre of the 
patholo^^- of each condition dealt with as essential to the proper understandin.. of 
Its treatment. The detailed description of the technique of surgical procedures 
thercb*A-'^avoideT*''^^^'^'^ second A'olume, much unnecessaiy repetiHon being 

The opening chapter deals AA-ith the physiologA- and pathologA- of micturition 
and incorporates much original work of Dr. Young and his assistants. The relation 
VOL. XIV. — NO. 54. OX 
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of the ‘trigonal’ muscle to Mercier’s bar and the u\'ula vesicffi is fully described nnd 
the important part played by this muscle in aclivehj opening the internal sphincter 
during the act of micturition is strongly insisted upon. A very complete account is 
givmn of the neurologic lesions of the bladder and of the troubles of micturition con- 
sequent upon tabes and other diseases of the spinal cord. 

The second chapter, one of the best, deals with the ‘obstructive uropathy’. 
The results of recent research upon the production of hydronephrosis by linature 
of the ureter combined with partial obstruction of the renal artery or vein in'dicate 
that arterial obstruction hastens the progress of hydronephrotic atrophy : the renal 
atrophy consequent upon renal back-pressure is only in small part due to direct 
pressure upon the renal cells, the main cause being pressure-interference with the 
blood-supply. Diverticula of the bladder, congenital and acquired, are excellently 
described and illustrated. Laboratory tests for the estimation of renal function 
receive verj' special attention, and a new instrument — the phthaleinometcr— is 
presented for the rapid estimation of the drug excreted in the phenolsulphone- 
phthalein test, which of all the excretorj’- tests is that most strongl 3 ’' recommended. 
The value of laboratorj' tests of renal function is thoroughly discussed ; the judicious 
conclusions arrived at are ; (1) Thej' supplement but do not replace observation 
of the patient; (2) The additional ■ information obtained from laboratory tests is 
indispensable ; (3) No single laboratorj' test proves anjdhing ; it is merely another 
clement in the complete clinical picture avc arc trving to construct. In the treatment 
of obstructive uropathy the guiding principles are clearlj' and conciselj' enunciated, 
and the importance of avoiding operation until the renal function has reached its 
‘optimum’ level is rightly insisted upon. “The future of the patient is decided 
much more, at the present time, bj^ the care and skill displayed in the ward before 
operation than it is in the operating room itself”. In cases of chronic vesical disten- 
tion with long-standing renal back-pressure, the great danger of a too sudden relief 
of this pressure is strongl}^ emphasized, and an account is given of the Young-Shaw 
apparatus bj* Ayliich a ver}' gradual decompression can be safely achieved. 

A special feature of the third chapter — on general urogenital infections — ^is the 
full description of the special technique for urologic bacteriologjs including the 
collection of .specimens, dried smears, staining methods, and culture media. The 
pathologj', sjTOptoms, diagnosis, and non-operative treatment of all the general 
infective diseases of the urogenital tract are fully described, particularly excellent 
being the account of those due to the gonococcus and the Ji. typhosus. Since 1017 
extensive researches have been conducted at the Brady Urologic Institute in the 
field of urinar^"^ antiseptics, and some 265 different combinations of germicides with 
phenolsulphoneplithalein have been tested, of rvhich No. 220 — ‘mercurochrome — 
and No. 2.53 — ‘merdxyl’ — are advocated. Mercurochrome has been largelj’ "sed 
as a local antiseptic to wounds and mucous membranes, intrayenousN in cases, of 
septiemmia from colon bacillus, staphylococcic, and streptococcic infection, and in 
the treatment of pneumonia, genito-urinarr'^ infections, gonorrheeal urethritis and 
arthritis, furunculosis, cellulitis, and abscess. It is injected intravenouslj' m 1 per 
cent solution up to 5 to 10 mgrm. per kilo, of bodj^-iveight. The results are given 
in tabular form, and manj’^ striking and beneficial effects are claimed; so striung. 
in fact, that it is suggested they cannot be due entireh' to the direct destiuc nc or 
inhibitive action of the drug, but are largelj'- the effect of the indirect stimulation o 


the defences of the body. . , 

In the section on tuberculosis it is held that the vesicul® scminalcs arc^ le 
primary and principal seat of the infection, and that the epididj'niis is usua i * 
volved bj^ Ij’^mphatic extension along the vas deferens, the globus minor ' ■ 

involved. The results of simple castration and epididymcctomj' arc ^ta e ” 
very poor, and, in consequence, the operative treatment recomrncndecl or 
culous epididjmiitis is extremelj’^ radical — consisting of removal ot ic ‘ 

vesicles, ampullse, and both lateral lobes of the prostate through t le ’ 

after rvliich the epididymis (and testicle also, if involved) and vas c e 
extracted through an incision in the groin (or both groins in bilateral cases;. 

In the chapter on ‘urolithiasis’ we would draw attention especia. v o 
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excellent account of Kelly's ‘wax-tip’ method in the diagnosis of renal and 
ureteral calculi, and also to the indications for operative treatment in hilatcral 

renal calculi. . . 

The authors do not enter into any discussion as to the essential nature of 'hemgn 
hypertrophy of the prostate', but are content with the statement of their belief that 
the process is a hvperplastic and not a neoplastic one. They accept the \iew of 
iMotz and Perearneau that all these h>-pertrophic.s arise from the mucosal or sub- 
urethral glands. Their records show that, of pro.states which cause obstruction, 20 
per cent are carcinomatous, and of these fully half are hj'pertrophies associated wth 
carcinoma. The special cystoscopic technique necessarj- in benign hj-pertrophy is 
very fully detailed, as is also its pre-operative treatment. Dr. 'ioung shows that 
radical suprapubic prostatectomy had been carried out in America many years 
before Freyer operated upon his first case. The operative treatment ad\'ised for 
benism h\-pertropby is Young's conservative perineal prostatectomy ; this has been 
performed in the Clinic 1040 times, with 3G deaths, a mortality of 3-4 per cent ; 
whereas for lOS suprapubic prostatectomies the mortality was 8-2 per cent. 

In the chapter on neoplasms, which completes the first volume, the term 
‘ncpliroma’ is preferred to ‘ hj-pernephtoma ’, since it does not commit one to the 
unproved theorj- of its adrenal origin. In malignant renal tumours the trans- 
peritoneal operation is preferred, and a wide removal of the perinephric fat and of 
the peritoneum covering the anterior surface of the kidney is ad\-ised. The use of 
radium and X rays in the treatment of malignant disease of the kidney, bladder, 
and prostate is exhaustively detailed, and many special radium applicators are 
described. 

The second volume opens with a very complete account of the malformations 
and abnormalities of the urogenital tract, including a ease of true lateral herm- 
aphroditism. Chapter XII — on the diagnostic significance of special urologic sym- 
ptoms — ^tvill prove extremely useful to the general practitioner, and that foUotving 
it on the examination of the urologic patient is of great value to both practitioner 
and specialist. The rest of the volume is devoted to the detailed technique of opera- 
tions upon the genito-urinarj' tract, the various procedures being verj- completely 
described and illustrated. In addition to the operative procedures already referred 
to, mention must be made of Young's original operations for the radical treatment 
of cancer of the prostate, of malignant grorvth of the testis, of epithelioma of the 
penis, of vesical diverticula, and of the ‘punch’ operation for contracture of the 
vesical orifice. Total cystectomy has never been done at the Brady Clinic, and 
is not considered justifiable. Many original instruments are referred to, including 
Young's well-knoam prostatic tractor, cystoscopic rongeur, evacuating cystoscopic 
lithotrite, prostatic pimch, and automatic perineal elevator. 

The work is extremely well and artistically illustrated with over 1000 figures, 
mostly original, and 20 beautifully coloured plates. It constitutes the mostYom- 
plcte, original, and practical description of urologic surgery' yet produced, and will 
undoubtedly take its place as the standard authority thereon. 


Carbohydrate Metabotlsm and Insnlin. By Jonx J.tjms Rickard M.\ci.eod, F.R.S. 
M.B., LL.D. (.Abdn.), D.Sc. (Hon.) (Toronto), Professor of Plivsioloov, Universitv of 
Toronto. (Monographs on Physiolog>-.) Demy Svo. Pp. 357 xii' with 33 illus- 
trations. 1920. London : Longmans, Green & Co. ISs. net. 


Tins book, the latest member of the series of Monographs on Physiolosp, is essentially 
an account of experimental work carried out in attempts to elucidate the nature 
and mechanism of the changes occurring during the metabolism of carbohvdrates. 

The discovery of insulin and its well-known effects offered a new means of 
experimental ttudy of these problems, and it is with work leading up to, and arising 
out of, this discovery- that the author is especially concerned. Hence he be<nns by 
tracing the development of the ^•iew that the islets of Langerhans are responsible for 
a specific internal secretion, and so leads up to the preparation of insulin. Then 
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follows an account of experimental work in which the effect of insulin on nornnl 
and diabetic animals is noted with reference to the various criteria which have been 
used in the stud 3 r of sugar metabolism. Finally, he discusses the mechanism of 
the action of insulin in the light of these results. 

It will he noted that the book is in no sense a treatise on diabetes. Hence it 
makes no direct appeal to the clinician. Nevertheless a careful reading of it will 
not fail to add something of interest and value to his understanding of this disease. 
Especiallj^ maj' this he said of the chapters on hj'perglycsemia and hypoglvcsraia! 
The surgeon W'ill find interest in the account of Ityperglycacmia following' .reneral 
anicsthesia and the effect of insulin in preventing and modifying it ; hut its possible 
relation to post-operative acidosis is not dealt with. 

Undoubtedly the book’s chief appeal is to the experimentalist, since it gives 
with considerable care and patience a summary of the work done in this important 
field, together with an attempt to assess the value of the results obtained. More- 
over, it shows that many problems are still unsolved, and thus indicates the lines 
along which further useful work maj- be attempted. Its value in this respect is 
enhanced by the very useful bibliography following each chapter. 


Praktlkum der zahnarztlichen Chirorgie. Bj' Dr. Berxhard Steixer, Demonstrator 
at the Dental Institute of the University of Vienna. Demy 8vo. Pp. 199, with 113 
illustrations and 2 plates. 192G. Vienna and Berlin : Urban & Schwarzenberg. M. 9 ; 
bound, M. 10.80. 


Tins book, as the title indicates, deals with the surgical a.spect of dental surgery, 
and is particularlj' welcome for that reason, as there are very few books which 
embrace the subjects dealt with in this volume. These include extractions, resection 
of roots, cj'sts, and replantation, with chapters on anatomj' and anmsthesia. 

On the subject of anesthetics the author clearly indicates his choice of local 
anaesthesia rvhenever possible, using a freshh'-made novocain-adrenalin solution 
varying from 1 to 4 per cent. He mentions that the firm of Woelm are introducing 
ampoules in which the powder and liquid are separated by an easilj'-fused metal 
plug, which when fused causes the poivder and liquid to mix and form a fresh solu- 
tion. This certainly appears to be a convenient and time-saving device for use in 
the surgery. In describing the details of the use of local anaesthetics, the author 
points out his preference for submucous injections when dealing with the maxilla, 
and gives a word of rvarning against inserting the needle under the periosteum. He 
further states that block anmsthesia for the maxilla is not to be encouraged, and 
should be used only in cases of absolute necessity. For mandibular anjesthesia he 
favours inferior dental injections, and describes a method of external injection for 
use in cases of infection or inability to open the mouth. Regarding general anes- 
thesia, he laj^s particular stress upon the importance of ethjd chloride, given bj^ the 
the open method, in preference to nitrous oxide, and quotes Le\'y as having gnen 


17,000 cases without a fatal result. _ j Tf > 

The chapter on extractions is very interesting, and is well illustrated, tne 
author divides the cases into typical and exceptional, the methods used in the former 
being similar to those most generally adopted in this country. In dealing with le 
exceptional cases, he mentions many ingenious methods of removing buried too s, 
etc., and gives a verj’' clear description of his technique for the removal of impac ec 
lower ivisdom teeth, showing a preference, when dealing ivith severe impactions, 
first cutting off the croivn and then removing the root separately. 

The subject of apicectomy is fully described and illustrated. Tlie au i 
technique is first to fill the canal, and then to make a sufficient opening o exp ■ 
the apex, dnd, if necessary, to refill the cut surface of the root with amalgam, 
rightly stresses the importance of leaving a sloping surface of cut hone in or 

permit drainage. , i r.vrts 

In the chapter dealing with cj^sts, the illustrations show very clearh _ 

in the maxilla invaginate into the antrum without perforating it, and also i 
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are able to push their wav into the nasal cavities and displace the nasal structures. 
In treatinjr the operative 'aspcet, the author advocates maintaining the orifice open 
hv a ^'ulca^ite plate and perniittins the cavity to granulate up froin^the base. 

The remainins chapters on injuries, unerupted teeth, and epulis are disappoint- 
insxlv short. especFally that dealing with unerupted teeth. 

“ The book forms a ve^^• interesting addition to the library ; although one may 
not agree with some of the' operative details, it is very useful in presenting methods 
adopted in other countries, and well repays a careful study. 


La Gastroscopie : Etude cUuique et experimentale. By Jn.vK Raciikt, ancien Interne 
des Hopitaux de Paris. Medium Svo. Pp. 120, with 30 ligures in the text and 10 plates, 
of which 2 are in colours. 1920. Paris : Gaston Doin et Cic. Fr. 20. 


This is a clinical and experimental inqiiiiy- whether or not gastroscopy has a right 
of place in the methods of investigation of diseases of the stomach, since, although 
introduced more than fifty years ago, much less progress has been made therein than 
in all the other 'endoscopies'. In the opening chapter the author reviews the historj- 
of his subject and the various types of gastroscope tliat have from time to time been 
advocated, and decides in favour of an instrument which is straight rather than 
cun-ed, rigid rather than flexible, with indirect rather than direct aision, capable 
of being introduced over a metallic conducting thread preriously swallowed os a 
guide rather than blindly passed, and of comparatively small bore (27, Charrierc 
scale). Such is the gastroscope of his chief, Dr. Benaude, and this the author has 
adopted in his work T the instrument and the detailed teclmique of its use are fully 
described. After stating very fairly the indications and contra-indications of gastro- 
scopy, the conclusion arrived at is that the method, not devoid of danger, is for 
exceptional use only, and shoidd never be allowed to replace other modes of gastric 
investigation — chemical, radiological, etc. tMien these fail to peld any conclusive 
eWdence, gastroscopy should be resorted to as a possible substitute for exploratory 
laparotomy, but only where the services of a specialist, skilled in this procedure, 
are available. Moreover, since even under the most favourable conditions it is 
impossible to explore the whole of the gastric cavity, a negative finding does not 
necessarily exclude the presence of a pathological condition. 

The teclmique of gastroscopy is described in great detail. General annesthesia 
should not be used, and the local application of a 10 per cent solution of cocaine to 
the pharj-ngo-larj-ngeal region is recommended in combination with scopolamine and 
morpliine hypodermically. The position of the patient during gastroscopy is very 
thorougldy considered from the two points of riew of (1) ease of introduction of the 
instrument, and (2) the -visibility of the gastric ca\'ity, and it is in this connection 
tliat the results of the author's important anatomical and radiological researches in 
the firing and on the cadaver are given. He concludes in favour of the left lateral 
decubitus as the routine position for clinical use : in the cadaver he has found that 


'dorso-lumbar lordosis' simplifies intragastric rision, but he has not, as yet, had 
sufficient practice -with this posture in the firing subject to enable him to decide as to 
its advantages. The normal gastroscopie appearances are well described, and the 
importance of a recognition of the pylorus and of the lesser cur\-ature is duly insisted 
upon. In gastric idcer the method is particularly useful in the diagnosis of recent 
and superficial ulcers, which do not yield any radiological eridence of" their presence : 
it reveals that around the actual ulcer there is, for a var\'ing but often considerable 
distance, a zone of ‘gastritis', where the mucosa is swollen, congested, veiy vascular, 
and frequently the seat of numerous small superficial erosions. The early diamiosis 
of cancer of the stomach should be assisted by gastroscopv, but, as yet, onlv^’cases 
where the disease is already advanced have actuaUv been examined : the recomiition 

probable by gastroscopy when one considers ite oreat 
aiincmty even after operative exposure. 

The work is well illustrated throughout, and is a verx' complete and impartial 
statement of the present position of gastroscopy as a method of clinical investigation. 
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The Cancer Review: A Journal of Abstracts, issued under the Direction offi.- 
British Empire Cancer .Campaign. General Editor : FhANcrs Cavers. D.Sc. M R C S 
A ol. I, ISO. 3. Royn) Svo. Pp. 80 + viii, illustrated. 1920, Bristol ; .Tolm \Vrini,t 
Sons Ltd. 30s. per annum (10 numbers); single numbers, 3s. Gd. net. ^ 


By a sad coincidence the death of Sir William Leishinan, to whose initiative this 
new journal largelj^ owe.s its existence, has preceded the issue of the first number. 

The Cancer lieviezy is issued under the auspices of the British Empire Cancer 
Campaign, and its object is the publication of ab.stracts and views of the current 
contributions to the ever-increasing literature on cancer. The idea is to include in 
the BcviCiO an abstract of every important publication bearing on the problems of 
cancer research in the widest sense. Clinical papers, as well as purely patholomc.al 
ones, are included in tlie scope of the Reviezv. It is evident, therefore, that iAvill 
be indisirensable to all surgeons wJio wish to keep abreast of current knorvledge of 
cancer, as well as to pathologists. 

Tire Reviezo is under the'Ceneral Editorship of Francis Cavers, D.Sc., JI.E.C.S., 
a,ssisted by an able Editorial Committee which is composed of well-known patliolo- 
gists and clinicians who are espeeiallj:^ interested in the studj^ of the disease. 

This first number contains 127 abstracts derived from the literature of the world. 
It is printed in large clear type on good paper which enables a reader in the course 
of an hour or two’s study to find out w'hat is being done at the moment by research 
workers everj'where. The editorial work has been carefully done, and brevity has 
been attained without any loss of intelligibility. The publication of such a journal 
cannot fail to stimulate research, to prevent waste of effort and overlapping, and to 
assist clinicians in treating tlie disease. 

Tlie British Empire Cancer Campaign, in estabii.shing tlie journal, lias performed 
a notable public service. 


The Surgery of Gastro-duodenal Oloeratioa. By Cuaules A. Pannett, B.Sc., 
M.D. (Lend.), F.R.C.S. (Eng.), Professor of .Surgery in the University of London, 
Surgeon to St. iMary’s Hospital. Demy 8vo. Pp. 154; illustrated. 1920. London . 
Humphrej'- iMilford, Oxford Universitj'' Press. 10s. (id. net. 


It rvould be impossible in a short book, such as this is, to deal with the subject of 
gastro-duodenal ulceration exhaustive!}', and the author must be congratulated (in 
the concise manner in which he has placed before the reader what he describes in 
his preface as a fair view of the problems which confront the surgeon who seeks to 
bring relief to the victims of this crippling disease. 

We seem to have got very little further in the patholo^ and etiologj' ol 
ulceration, and in the first two chapters the author contents himself with shortly 
epitomizing the most authoritative views under these two headings. One or tuo 
points may be mentioned as of some importance. The first is the statement that tlic 
commonest situation for a duodenal ulcer is the pancreatic wall at the junction o 
the first and second parts. We do not think this will meet with general acceptance. 
Again, as to the recognition of a duodenal ulcer on the (operating table, ^ 
states that the pyloric vein is not a sufficiently reliable guide, and he finds it di ic 
to differentiate sometimes between duodenal and gastric ulcers in consequence, 
think there can seldom be any difficulty in this matter if the white line of the Py 
be observed as well as the pydoric vein, for these two bear a very constant . 

ship to each otlier. A third point is the question of malignant change in o‘ _ 
ulcers. This is a very difficult subject, for the evidence of malignant (lisease o 

nized by some is strenuously opposed by others, especiall}' that which J. . 
detached epithelial cells ; the former regard these as definite evidence ot ^ , j 
transformation, whereas the latter are equally convinced that they are (le ' 
by fibrous tissue during attempts at healing. As the author says, i * ^ 

evidence of a malignant change, it is a curious thing, considering i ‘ 

observed in upwards of 70 per cent of cases, that cancer is not seen a itn ^ 
quency after treating the gastric ulcer by gastro-enterostomy alone. whilst 

sums up the matter very fairly when he says, “ it therefore seems c 
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the likelihood of cancer development is not nearly so great as sonic American surgeons 
believe, vet it is a distinct danger to be reckoned with, -and it suggests that it is 
aUvavs preferable to resect a simple ulcer of tlic stomach whener-cr tlic operation 
is not contra-indicated on technical or some other equally adequate grounds. 

In Chapter 3 symptomatology is discussed. There is nothing new in this 
section. The author' says that the' first symptom of a chronic gastric ulcer may he 
perforation or haemorrhage. lie think this must he a vciy' rare c\cnt . a careful 
inquiry will almost always elicit the previous existence of .symptoms, and we do not 
agree that duodenal ulcer is dilTicult to diagnose clinically ; on the contrary, it is 
one of the easiest abdominal lesions to he sure of, if the earliest jieriods of the 
patient's complaint of symptoms he thoroughly inves-tigated : later the character 
of the symptoms changes, and an anamnesis of this period alone would certainly 
lead to confusion. 

Chapters I. 5, and C deal with the surgical treatment of ulcer. In the first of 
these the physiological effects of the operations usually performed arc considered. 
This is quite a good chapter, but as the physiology- of the normal stomach is still a 
matter of contention, it is not surprising that there is no unanimity on the pliysio- 
losjical aspects of the post-operative functions. The old controversy as to the 
niAlianical or so-called physiological action of gastrojejunostomy is dealt with, 
and though the author seems to belong to the latter school of thought, we do not 
think he establishes his position any too securely. 

lYith regard to the operations performed for gastric ulcer, we find ourselves 
in complete agreement with the author when he says that an oiieration such as 
gastro-enterostomy, which admittedly gives less satisfactory results than those 
which deal with the ulcer directly, should not be performed as a routine bceause in 
the ordinary surgeon's hands it is safer. If a surgeon cannot acquire the technique 
to perform resection u-ith a risk only negligibly greater than that of gastrojejunostomy, 
he should not undertake to operate on unperforated gastric ulcers. The author 
rer-iews the various operations performed, giving statistics of cures from authorita- 
tive sources. These, like all statistics, need to be aceepted n-ith caution. He 
prefers sleeve resection or Pean's operation (also called Billroth I) according to the 
circumstances existing, and claims that in his hands the results are better than those 
following resections of the Polya type. 

In Chapter 6 the operative treatment of duodenal ulcer is considered. The 
alternatives given are gastrojejunostomy and partial duodcnectomy, of which the 
author prefers the latter. It is a little dilTicult to see wliy, as his death-rate is G-8 
per cent in 29 cases, a mortality four times that of gastrojejunostomy. It is true 
the after-results of the latter operation are not ideal, but it remains to be seen 
whether those of duodenectomy are any better. Up to the present there seems 
little to choose between the operations in this respect. IVe regret that the autJior 
does not mention the operation of gastroduodenostomy, an operation of which most 
surgeons speak highly in the few cases in which they perform it, and which is attended 
by after-results as nearly perfect as can be. 


Ha?morrliage and perforation are dealt n-ith in Chapters 7 and 8. There 
is nothing new in these sections. IVe note that amongst the svmptoms of the 
latter initial shock is rhentioned, as it is in most text-books. This generally accepted 
notion is, we believe, inaccurate, as a pulse-rate of 80 or thereabouts u-ill be found 
almost always in the pre-peritonitis stage. 

Chapter 9 is devoted to the description of the technique employed in the 
operations performed. AVitb, one or two exceptions this is as the text -books describe 
it. AA e note that emphasis is laid on retaining all the mucosa exposed after open- 
ing the stomach and jejunum during the operation of gastrojejunostomv. Also, 
when the ulcer is fixed to the pancreas, no attempt is made to remove the base and' 
the adherent necrotic tissue is not treated in any wav. The author savs he has not 
seen any ill effeets result from this policy. On the other hand, we have never 

seen any harm eaused by shaving the pancreas, and a clean removal appeals to us 
as better surgerv. us 


,7'’ TPn”' chapter is given to the consideration of the post-operative complica- 
is. Those uhich appear in the texd-books are deftly dealt u-ith, but in addition 
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there is a paragraph on “ injuries to the bile and pancreatic ducts in duodencctomv 
Tile author states there is a great risk of this occurring, and that it lias happened 
in a certain proportion of cases, and adds, of course, that it is a serious matter. 
TJie results of an operation which involves this risk must he shown to be much better 
than those after gastro-enterostomy before it can be recommended as an alternative 
treatment. This book gives us the impression that the author is strivintr to 
establish this position, but we feel that he is not very con\'incing. There seems 
little to choose in the late results. Removal of the duodenal ulcer of course eliminates 
the chance of perforation of, or hjemorrhage from, it in after years, but these arc 
rare events after gastrojejunostomy, and the immediate risks of duodenectomy arc 
undoubtedly greater than those of the former operation. Moreover, it is not yet 
established that the fear of an anastomotic ulcer disappears ; indeed, for all wc know 
at present there may be a greater incidence. However, the operation is being 
given a trial, and no doubt for a Avhile will become increasingly popular, and the 
book is well ivorth reading from tliis aspect. 

References to unsettled problems are given at the end of each chapter, and 
instructive illustrations appear throughout the book. 

Though there is much in the volume of which we do not approve, we think it 
is one which every surgeon should read. It not only gives the views and opinions 
of the author (and it is always refreshing and instructive to have these from the 
pen of an expert), but it contains those of all the leading surgeons and many experi- 
mentalists, expressed in a neat and concise manner, and also much statistical 
information. 
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EPONYMS. 

By Sin D'ARCY POM*ER, IC.B.K., Londo-v. 


XXm. SPENCER WELLS’ FORCEPS. 

Whex I '^vas house surgeon to Sir 'William Savory at St. Bartholomew s 
Hospital in the year 1883, a single pair of spring forceps was alone provided 
to arrest the bleeding even in so large an operation as amputation through 
the middle or upper tliird of tlie thigh. At that time and for some years 
afterwards it was the duty of the assistant surgeon always to be present to 
help his chief at every operation. Amputations, the removal of tumours, 
ligature of arteries in their eontinuity, and the relief of strangulated hernise 
were the usual operations, and by long association the assistant surgeon had 
learnt every movement of his chief. Avho always operated for speed. The 
control of the bleeding was not as difllcult as might be thought. The main 
artery was controlled by digital pressure in cases of amputation, and, as the 
surgeons had all graduated through the dissecting room, each vessel was 
picked up in turn, ligatured with silk, and when all the normally situated 
vessels had been thus tied the pressure on the main vessel was relaxed and 
any smaller bleeding points were tied. 

The need for improved mechanical means to stop bleeding was felt in 
places where such skilled assistance as in the older institutions was not 
attainable and where abdominal surgery was beginning to be practised. 

Attempts were made, certainly as early as 1860. to replace the spring 
creeps by others with scissors handles and a catch on the shanks, but a single 
pair was still considered sufficient for each operation, and multiple forceps did 
not come into use until the little bulldog forceps which, as phvsiologists, we 
used to call Ivronecker s forceps spread from the physiological laboratory to 
the operating theatre.* 


-■tllian Doran, in tlie tj'ped copy of a " Descriptive Catalogue of GjTia;cological 
Instruincnts in the JIuseum of the Royal College of Surgeons of England gives the follow- 
ing " Notes on the Development of ’the Pressure forceps. In 1853 Webber invented his 
antidigature forceps. Spencer Hells used bulldog forceps in all his earlier ovariotomies. 
In ISoS Chamere introduced his dressing forceps with handles, bows or rings as in scissors 
and a catch on the shanks just .above the handles. In 1802 Koeberle applied a Charriere's 
forceps to a bleeding ovarian arterj- : it came away spontaneously on the sixth day. In 
VOL. XIV. — NO. 55 . 26* 
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jMi. Spencei’ Wells published his “ Remarks on Forcipressure and the use 
of Pressure-Forceps in Surgery ” in the British Medical Journal, 1879, vol. i 
p. 926. He there says : “ Mr. Speneer Wells (Samaritan Hospital) has intro- 
duced a kind of artery and torsion forceps, which very conveniently replace 
the old spring artery-forceps of Liston and the bulldogs used for the icmporarn 
stoppage of bleeding vessels during operations, whilst they are the most readilv 
applied of any of the varieties of torsion forceps met with in the shops. Thev 
were first made for Mr. Wells by Krohne and Sesemann. The grasping and 
holding extremity is roughened by rather deeply cut transverse teeth, so that 
the bleeding vessel is forcibly compressed a7id its coats squeezed or almost crushed 
together. This is often sufficient to stop the bleeding without any torsion, 
especially if the instrument be left on the vessel for a minute or more. But 
if the vessel be large then trvo or more rotations may be added. Instead of 
the spring-catch, the fastening is effected by a Mathieu’s catch in the handles. 
This is quite as easily fixed and opened as the spring and is much less likely 
to get out of order. The instrument is made of steel, but is coated with 
nickel, which prevents any rusting after use.” This passage, quoted from 
an article -which appeared in the British Medical Journal of Jan. 10, 1871 
[vol. i, page 47], proves, says Mr. Spencer Wells, “that before 1874 I had 
employed forcipressure, not onlj>- for the temporary arrest of bleeding during 
surgical operations, but had designed forceps for the express purpose of so 
squeezing or crushing the coats of the bleeding vessel together, as permanentbj 
to stop bleeding from -^^essels of moderate size. I do not -wish to enter into 
a discussion between MM. Koeberle and Pean, nor to prove that I had 
preceded both of them bj'- many years in the use of forcipressure. Jly 
chief object is to bring more prominently before the profession the many 
and great uses of this simple and rapid mode of stopping bleeding and 
describing what I believe to be the best form of pressure-forceps hitherto 
constructed. ” 

“ I can hardl}' recollect when I first began to use force2rs instead of the 
fingers of an assistant for temporarily stopping bleeding during operations ; 
but I believe I learned it from Mr. Bowman before he left King’s College. 
I had often admired in the jjrivate and hospital practice of Sir William 
Fergusson the ready way in which Mr. Henry Smith and the late Mr. Price 
would instantly stop a sprouting vessel bj"- the finger and tie it at a glance 
from the great operator. But I rvell remember seeing Mr. Bownian extirpate 
a very large tumour from the neck, and quietl}'’ put a ‘bull-dog upon e^el^ 
considerable vessel as he divided it. This must have been in 1854 ; because 
when I went to the Crimea in 1855, I took a number of ‘ bull-dogs w ith me , 
and after my return in 1856 I never went to any serious operation -n itiou^ 
several of different sizes. I used them in all mj'" eai’lier cases of o^allotom^ 


1805, Verneuil secured the bleeding stump of a uterine polypus bj '"S ‘ .L fnee liimo- 
attached to it for two days. In December 18G5 Elser instructed Koeberle s 
statique : after October 1807 that surgeon removed the forceps at tbe end 
instead of leaving it on the vessel for a day or longer, ,9,“ f ciiarritrcs. with 

Pean an instrument for forcipressure — a modification, like ’ fprcpps after testing 

Charriere’s look. In 1872, Spencer Wells first employed tins ^ jes ” 

several designs, and in 1878 he adopted the later form wth superimposed blaues. 
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(beginning in 1858) for stopping any vessel which bled in the abdominal wall 
divfded in the first incision. I cannot remember precisely when I began to 
find that the ‘bull-dogs’, used at first only as a means of temporary eompression, 
were sufficient to close permanently vessels of moderate size ; but in 1 803 
I began to increase the size of the ‘bull-dogs’ and to attach long pieces of silver 
or iron wire to them, so that when used on omental vessels, or on bleeding 
vessels from torn adhesions on the inner surface of the abdominal wall, they 
should not be forgotten or lost. Then, as torsion came into more general use, 
and various forms of torsion forceps were contri'i'ed, I arrii'cd at the form of 
instruments described above. Jlr. Krohne tells me that he made the first of 
these foreeps for me early in 1872. Koeberle and Pean’s instruments have 
the great disadvantage of an open space between the blades, which aebnits 
of entanglement of one instrument with another, or of the passage of omentum 
or other structures. This was a faidt in my own earlier instruments. It 
has been completel}' corrected in the later instruments made for me by 
jilr. Hawksley without at all lessening the compressing power exerted on the 
vessel. In Oetober 1878 Jlr. Hawkesley carefully tested the compressing 
power of different forcejis when opened by a piece of leather one milUmcirc 
thick between the jaws of the forceps, and covering about four teeth from 
the points. The following table gives the result, as well as the force required 
to be e.xerted by the hand in closing the handles or fastening the catch or 
catches under each condition. 

Pounds Avoirdupois Exerted by Four Teeth of the Entj op 
THE Forceps when one Millijietre .\p.\rt. 


POKCEIS 

1 First Catch 

Secost) Catch 

Koeberle 

i 

; 3} 

Pean 

.. ^ 8 

12 

S. Wells (old) 

! 22^- 

, 

Ditto (new) 

. . 1 12 

22 i 


It may be seen that in my old instrument there is only one catch. And in my 
new one, the second catch only e.xerts the same power as the first cateh of the 
old instnmient. But this is sLx or seven times greater than the second catch 
in Koeberle’s— and nearly double that of Pean’s. When only the first catch in 
Koeberle s instrument is closed, the points are separated about half a centi- 
metre, so that they only compress an\-thing more than that tliickness. I have 
used all these instruments, but find them much less handj' than mv own. in 
which the handles meet without leaving any opening between them. The 
rings do not admit the thumb and finger too far : and the end which com- 
presses the vessel is so bevelled, that, if it be desirable to apply a ligature, 
the silk will easily slip over the forceps and not tie them together. Thus mv 
iiistrument is not only useful in forcipressure and in torsion, but enables 
the surgeon to dispense with any other kind of arterv-forceps if he wish 
to apply a ligature." 

The history of the pressure forceps is to be found in an interesting 
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article b}’’ Mr. Alban Doran {British Medical Journal. 1915, vol. i, n. 555 ) 
It is headed : “ The Development of the Pressure Forceps (Webber's— 
Koeberle’s— Pean’s— lYells’s). . In Chronological Order from the Ori-riml 
Deports.” 

Thomas Spencer IVells was born at St. Albans in 1818, the eldest son of 
Whlliam IVells, a builder. He early showed an interest in natural seienee. 
and was apprenticed to Michael Thomas Sadler, a highly-respected o-eneral 
practitioner at Barnsley in Yorkshire. He lived for a year with thc°parisli 
doctor at Leeds, and there attended the lectures of the second Hey and the 
elder Teale, whilst he followed the practice of the Leeds Infirmary. In 1836 
he entered Trinity College, Dublin, and received instruction from William 
Stokes, Sir Philip Crampton, and Arthur Jacob. Three years later he came 
to St. Thomas’s Hospital in London, where his education was completed under 
J. H. Green, Benjamin Travers, and Frederick Tyrell. At the end of his 
first year he urns awarded a prize for the most complete and detailed account 
of the post-mortem examinations made during the time of his attendance at 
the hospital. He was admitted a Member of the Royal College of Surgeons 
of England in 1841, and joined the Navy as Assistant Surgeon. He served 
in JMalta for six years, combining civil practice with his naval duties, and 
acquired so good a reputation as a surgeon that the honour of a Fellowship 
of the Royal College of Surgeons was conferred upon him in 1844. He left 
the Nav}'^ in 1S4S, and paid a visit to Paris to see the gunshot wounds 
coming from the barricades in the June of that year. He afterwards 
■\dsited Egypt Avith the Marquis of Northampton and made some observa- 
tions on malaria. In 1853 he began to practise in London as an ophthalmic 
surgeon, and in the following year he Avas elected surgeon to the Samaritan 
Free Hospital for “Women and Children, Avhich Avas then little more than a 
dispensary, and he Avas appointed editor of the Medical Times and Gazette. 
He resigned his posts on the outbreak of the war in the Crimea and i)i'o- 
ceeded to Sm}u’na, where he became surgeon to the CiA'il Hospital. He 
returned to London in 1856 and took up his former post of Surgeon to the 
Samaritan Hospital. 

In 1848 IVells belicAmd oAmriotomy Avas an unjustifiable operation as 
surgery then stood ; in April, 1854, he assisted Baker BroAvn at his eighth 
operation for the remoAml of an oAmrian tumour. The patient died, and 
it Avas not until 1858 that “Wells himself ojierated for a similar condition. 
The remainder of his life Avas practically a historj’^ of the ojjeration from 
its earliest and imiJerfect stage until it became one of the routine opera- 
tions of surgery. OAmriotomy Avas accepted by the medical profession as 
a legitimate operation about 1864, and its acceptance Avas largely due to t ic 
Avise manner in AAdiich IVells conducted his earlier operations. He imitcc 
men of authorit}’' to see him operate; he published series after senes o 
cases giAung full descriptions of the successful as Avell as of the unsuccess u 
results, and he eonstantl}’^ modified his methods, ahva 3 's in the direction o 
greater simplicit}^. His operations AA'ere models of surgical procce ure. e 
Avorked in absolute silence ; he took the greatest care in se ectiiij, 
instruments, and he submitted his assistants to a rigid discipline. 

Wells may thus be looked upon as the founder of modern abclom 
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surgery. He found ovariotomy a discredited ojicration. but c-\-en before tlie 
introduction of antiseptic metliods his success was sufTicient to render its 
performance justifiable. Coupled with the improved surgical procedure 
introduced by Lister, the principles governing the o]3cration of ovariotomy 
have been applied to the uterus, the kidneys, the liver, the spleen, and the 
intestines, all of which are now subjected to surgical interference and often 
with the happiest resxdts. Yet Wells had at first no easy battle to wage. 
The whole weight of surgical opinion Avas against him. His pcrscA'crance, 
his transparent honesty, his absolute sincerity, and his fighting poxvers at last 
overcame all opposition, and he lived to see his operation approved, adopted, 
and fruitful beyond all expectation. 

Wells had many interests outside his profession. He Avas an ardent 
adA'oeate for cremation ; he Avas a good judge of horses, rode Avell, and, 
in later life, Avas to be seen daily driA'ing himself in a phaeton Avith a 
Avell-matched jiair of horses from his house in Golders Green to his rooms 
in London. 

He Avas President of the Royal College of Surgeons of England in 1883, 
and in the same year he Avas created a baronet. He died near Cannes in 
1897, and his body Avas cremated at Woking. He left five daughters and 
one son by his Avife, Elizabeth Lucas, daughter of James Wright, solicitor, 
of Sydenham. Avho practised in Ncav Inn. 

^ ^ ^ ^ ^ ^ 

The portrait is from an oil painting by Rudolf Lelunann hanging in the 
hall of the Royal College of Surgeons of England. It represents Spencer Wells 
in his robes as President of the Royal College of Surgeons. 
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ACUTE PANCREATITIS. 


Bv DIGBY CHAMBERLAIN, Leeds. 


Acute pancreatitis is the most acute, agonizing, and one of the most fatal 
conditions -which avc are called upon to treat inside the abdomen. Tlic 
severity of the pain and its sudden onset eause the sufferer to seek immediate 
advice. In a number of cases the label ‘aeute abdomen’ is loosely applied, 
not because the disease presents any difficulty in diagnosis, but because it is 
not kept in mind b}'^ the observer. Denver says, “Unless a surgeon has seen 
previously two or three cases of acute pancreatitis, or unless he keeps the 
condition constantly in mind, it is seldom that a correct diagnosis is made 
before opening the abdomen”. 

Diagnosis. — I do not wish to go over the symptoms of the disease, as 
they are full}'- and accurately recorded else^\'here, but desire to emphasize 
their severity and the acuteness of their onset. Tliere are two signs to which 
I must refer later oir. The first is the marked cyanosis which was first 
recorded by Halstead, and tlie second is the discoloration in the flank due 
to a direct retroperitoneal digestion by the pancreatic ferments to which 
Gre}'- Turner has drawn attention. If it is thought necessary to confirm the 
diagnosis of acute pancreatitis, Lowe’s test and the diastatic value of the 
urine are both confirmatory. Other and more elaborate tests are not usually 


available in an emergency, and moreover are quite uncalled for. 

Statistics. — Acute pancreatitis is an uncommon disease, only 21 cases 
having been treated at the General Infirmary at Leeds in the decade 1915 - 2 - 1 . 


This is equivalent to oire in every 5000 surgical admissions. The average 
age of these patients -was 50, arrd females were attacked more frequently than 
males, the figures beirrg 62 per cerrt and 3S per cent. Of the whole series of 
21 cases, 8 died, which is equivalerrt to a mortality of 38 per cent. Three 
cases were not operated on, arrd Uvo of them died. That the third case was 
suffering from acute pancreatitis seems almost certain, as the diastatic value 
of his urine was found to be 200 units. It has been stated that cases co 


reco-^mr without operatiorr. We must admit this possibility, as patients arc 
sometimes seen at operation after a supposed acute clrolec}'^stitis, vhen t ic 
pancreas is swollen, arrd large areas of fat necrosis are irresent. These cases 
have obviously recovered spontaneously'- from their acute attack, but ■\rc sec 
that there is a mortality of 66 per cent for patients treated medically. 

In 13 cases the treatment -was drairrage of the lesser sac. In trese le 
lesser sac was opened, irsually between the stomach and transverse 
and the peritoneum cov'ering the pancreas was iircised. The pancmas v . 
exirlored with the finger, arrd free sloughs, if present, were remove . 
exploration should be very gentle, and should nev'er be attemp c vu 
sharp instrument, as the splenic or other v'essels may be opened an gi' 
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to very troublesome luemorrhage. A rubber drainage tube, carefully packed 
off from the rest of the abdomen by gauze swabs., was then put down to the 
anterior surface of the gland, live of tlicsc cases died. Mliich equals a 
mortality of 38-5 per cent. In the remaining 5 cases operated on, in addition 
to drainage of the lesser sac. a tube was put into the gall-bladder. One of 
these patients died, so that by this method the mortality is brought down to 
*20 jjer cent. Although it may be fallacious to draw conclusions from such 
a small series of cases, it would appear that drainage of the gall-bladder and 
lesser sac has only half the mortality of drainage of the lesser sac alone. 

It is interesting to note that 0 cases of the scries gave a history of recur- 
rent attacks of abdominal pain, situated in the up))er abdomen and continuing 
over a number of years. For two or three weeks these attacks had been 
more severe, and had culminated in the real acute attack. One case, which 
recovered, had had typhoid fever. 

Post-mortem examination in 6 of tlie S eases which died showed : 
single cholesterol stone in 2 cases, multiple small stones in 1, no stones in 2, 
congested gall-bladder in 1. Xo case showed obstruction at the ampulla of 
Vater. In the two other cases there was no post-mortem. 

Drainage. — ^IVhen the question of drainage is being considered, posterior 
drainage of the lesser sac must be discussed. Tlie lumbar discoloration, 
which has been already mentioned, is due to a digestion of the retropancreatic 
tissues, which, aided by gra^^ty, extends towards tlie skin of the back. In 
one case, after operation, a fluctuating swelling appeared below the last rib 
on the left side, due apparently to an extension of tliis jirocess. Drainage in 
this position would appear to be rational, and. in addition, would be assisted 
by graidty ; but unfortunately the posterior relations of the pancreas are 
so numerous and important that a stab through them cannot be recommended 
as a routine procedure. 

I have worked out anatomically what I think is the only possible method 
of posterior drainage. It consists in resecting a jiortion of the tenth left rib 
in the mid-axillary line, and aims at draining the lesser sac in the region of 
the tail of the pancreas. I have not yet had an opportunity of employing 
it on a jiatient. hen I have been able to do so, I hope to publish the 
method in detail. 

Sequelae. — I have been able to follow up only 6 of the 13 cases which 
reco\'ered. Two of them are dead, one eight years and the other two years 
after operation. Both these cases were elderly men, one being 72, and from 
the facts at my disposal it appears that they died from some other cause, 
pie remaining 4 are tolerably well. Three complain of a certain amomit of 
indigestion, but say that, with careful attention to their diet, they are quite 
comfortable. This indigestion is to be explained by the deficiency in pan- 
creatic juice, and the administration of liquor pancreaticus is of considerable 
advantage to them. The fourth case was a woman who has had three children 
since she was operated on. 

Although they do not appear in these cases, there are more definite 
sequels in other cases which have been brought to my notice. In one patient 
a cystic swelling made its appearance in the upper abdomen after the wound 
had been allowed to close. A second operation was undertaken, when a false 
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pancreatic cj’-st Avas found and drained. Complete recoveiy followed. A 
second case has developed a panereatic fistula, which is still discharaiiw 
eleven months after the original operation. If the drainage tube had been 
taken out ear]j>- in this case and the wound had been allowed to dose, a cyst 
would almost certainly have developed. On the other hand, if the tube is 
•left in too long, the walls of the track become sclerosed, epithelialization takes 
place from the surface, and a permanent sinus ma}^ be the result. It appears, 
therefore, that the tube should be removed as early as possible, but never 
until the discharge has become small in amount. 

A dangerous time in the convalescence of these cases is from the tentli 
to the fourteenth days, when the sloughs are beginning to separate. Tliere 
is a risk of secondary haemorrhage, and there is a reerudescence of pain and 
a rise of temperature, due to interferenee with the drainage. When tliis 
period has been successfully negotiated the chances of the patient’s eventual 
recovery are practically certain. 

PATHOLOGY. 

Pathologically it is found that the jiancreas is the seat of an inflammatory 
swelling, whiclr becomes tense and presses on the eceliac plexus, and so the 
acute nature of the pain and the severe accompanying shock are explained. 
This is followed bj’’ an effusion into the lesser sac of the peritoneum, which 
later suppurates and accounts for the fullness or swelling in the up])er 
abdomen. This exudate then finds its way through the foramen of Winslow, 
and a general involvement of the peritoneum results. Scattered throughout 
the abdomen and elsewhere, areas are seen where the pancreatic lipase which 
has been liberated has saponified the neutral fats. 

There appear to be five possible causes of these findings : (1) An auto- 
digestion of the pancreas ; (2) An infection of the pancreas ; (3) Hsemorrhage 
and digestion of the clot ; (4) Pancreatic calculi ; (5) A combination of (1) 
and (2). That the pancreatic ferments take some action in the process is 
showm by the presence of fat necrosis and by the lumbar discoloration, to 
which attention has been directed. Trypsinogen can be activated by entero- 
kinase or by infection, but not by the action of normal bile. At one time 
acute jDancreatitis was thought to be due to a regurgitation of intestinal con- 
tents through the ampulla of Vater, organisms being in this way brought 
to the pancreas, but this theory has now' been abandoned. If this reguigita- 
tion does not take place, trypsinogen cannot be activated by the suecus 
entericus and must be activated by infection. Ha;morrhage can be definite ) 
excluded w'hen it is remembered that trauma and scurvy may both be t le 
cause of bleeding into the pancreas, but that in neither of these conditions 
does an acute pancreatitis supervene. A calculus might cause an aiea o 
low'ered vitality w'hich would be vulnerable to organisms present in the ciicii 
lation ; by blocking a duct it might increase the virulence of organisms 
already present, as occurs in obstruction of the lumen of the appenc ix ■ ^ 
as it has been show'n that the pancreatic ducts are normally steii e, ‘”1® 
the association of acute pancreatitis w'ith calculi has not been obsen « , 
theory of causation must be abandoned. 
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The evanosis wliicli is sucli a marked feature of these cases probabU 
depends on tlie presence of a septicjeniia ; tliis is a further point in fa\our 
of an infectious origin. Once trypsinogen has been converted into trypsin 
by an infective agent, autodigestion occurs, lipase is liberated, is activated 
merely by contact with normal tissues, and produces areas of fat necrosis. 

The source of the infection might be: (1) Regurgitation of infected bile 
into the pancreas ; (2) Lymphatic infection of the pancreas from the gall- 
bladder ; (3) Infection from an inflamed common bile-duct ; and (4) Infection 
from elsewhere. 

I have had the opportunity of examining the bile in four cases of the 
disease at the time of operation, and in all of them a h.'cmolytic streptococcus 
was present. On superficial examination the gall-bladder appeared to be 
perfectly healthy ■ in three of 
these cases ; in the other case 
ob^■ious disease was present. 

The gall-bladder would therefore 
appear to be the site of the 
infection. 

“With I'egard to (3). Maugeret 
has shown that in none of these 
cases is an inflammation of the 
mucosa of the common duct 
present. It is therefore impos- 
sible for infection to e.xtend 
directly into the gland from this 
source, an attractive suggestion 
when it is remembered that in 
a large percentage of cases the 
common duct is embedded in the 
head of the pancreas. 

The next question is as to 
whether the infection reaches the 
pancreas by way of the bile or 
by the lymphatics. That the 
latter is likely has been shown 
by Deaver and by ^laugcret, who 
have emphasized the very close 
anatomical connections between 
the hmiphatics of the gall-bladder 
and pancreas. L}miph from the 
gall-bladder normally drains into 
the glands at the hilum of the liver, but once these glands are blocked, a 
retrograde flow takes jilace into the pancreatic lymph channels. In spite of 
this it is widely held that the regurgitation of bile along the duct of 
uirsung is the causative factor. In order to determine the possible anatom- 
ical variations and the possibilities of the regurgitation theoinx I have 
examined the junetion of the common bile-duct with the pancreatic duct in 
100 consecutive post-mortem cases. This has previously been done by :Mann. 
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Fig. 223, — Anatomical variations in the openings 
of the common bile-duct and pancreatic duct. 





394 THE BEITISH JOURNAL OE SURGERY 

whose figures I give also. The types appear to be : (a) Where tlie two ducts 
open separately into the duodenum at the apex of a papilla ; (b) Where 
the}^ join together to form a common ehannel of s-arying length which opens 
on the papilla ; and (c) Where the duct of 'Wirsung is small and drains into 
the duet of Santorini, which becomes the chief duet of the gland. (Fig. 223.) 

The opening of this common channel takes place on the summit of a 
papilla in two cases out of three ; in the remaining ease the opening is either 
fiush with the duodenal mucosa, or is in a depression covered over by one of 
the rmlvulac conniventes. 

In one normal case there rvas bile staining of the jrancreatic duct, showing 
(1) that bile ma)'^ regurgitate, but (2) if it is healthy it does not cause an acute 
jrancreatitis. Blockage of the ampulla and regurgitation of bile along the 



Fig, 224 . — Sarcoma involving ampulla of Vater. 


pancreatic duct would seem to be possible in 47 per cent of cases, but Jud 
has shown that the sphincter of Oddi embraces the terminations of the two 
ducts in 95-5 per cent of bodies. If this muscle is throrvn into spasm, it com- 
irresses the openings of both ducts, and it is only in the remaining 4-5 per cen 
that regurgitation is possible. That it can only occur in this small percentage 
of cases might account for the rarity of the condition. 

One fact strongly against this theory has been very obvious, i 
point of junction of the ducts, as the}’' are getting closer together, one sic e 
of one duct and one side of the other fuse, and this cornmon ■s\a 
thinner until it is represented b}'^ two layers of epithelium ■with some connec n 
tissue separating them. This thin wall is prolonged down for some c is ’ 
so that if the common bile-duct is laid open, it appears as i openin,. 
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the pancreatic duct were guarded by fi valve, and I have very little doubt 
that this fold acts nornialV as a valve. As the common bile-duct is many 
times bigger in section than the pancreatic duct, this valve could not prer ent 
a flow from the pancreatic into the common bile-duct, but is only competent 
when called upon to prevent a flow in the reverse direction. If an obstruction 
takes place at the ampulla, bile and pancreatic juice will be held back, and 
as the pressure rises this valve will close. The only thing that can open the 
valve is the secretory pressure of the jiancrcatic juice, and if this causes a flow, 
it will, of course, be into, and never from, the common bile-duct, which would 
be necessary if the regurgitation theory were the correct one. 

Among my 100 cases were 4 of acute pancreatitis. In one {Fig. 224) 
there was a sarcoma of the duodenal wall involving the ampulla of 'S atcr. but 
on account of the extent of the growth it 
was not possible to make out the exact 
relations of the ducts to one another. 

The second case showed a small polypus 
at the ampulla, narron-ing but not occlud- 
ing its lumen, and the ducts were arranged 
as in Fig. 225. The pancreatic and com- 
mon bile-ducts joined together to form a 
common channel J in. long which opened 
on the summit of a papilla. The third 
case showed no pathological condition in 
the ducts, which had the same anatomical 
relations as the second case, except that 
this conmion channel was J in. long. The 
fourth case had exactly the same anatom- 
ical structure as the third case, but the 
gall-bladder was acutely inflamed and full 
of stones, three of which had found their 
way into the common duct, but were not 
impacted at the ampulla. 

Post-mortem notes of two cases read as follows : (1) Slough present, 
consisting of anterior part of middle of pancreas ; head and tail appear 
normal. Pancreatic duct normal. (2) Pancreas normal except for a super- 
ficial abscess of the head. From this it appears that the lesion does not start 
in the head of the pancreas in the neighbourhood of the duct of IVirsung, but 
on the anterior surface of the gland. If infection spreads by the ducts, it is 
quite reasonable to suppose that the part attacked might be in connection 
with the smaller ducts on the surface of the gland, but not necessarily 
anteriorly. The hunphatics from the gall-bladder are in close connection with 
those lying on the surface of the pancreas, and these two cases appear to 
support the probability of an infection b}' this route. An infection of the 
smaller ducts would be just as likely to attack the tail or posterior surface 
of the gland. 

The two cases where a definite lesion was found at the ampulla mii^ht seem 
to indicate a blockage there, with regurgitation of bile along the pancreatic 
duct. The polj-pus did not completely block the ampulla, but tended rather 
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to liold it open, and the sarcoma, b}-- making its walls rigid, probably also 
kept it patent. These lesions, by keeping the ampulla open, probably allowed 
an infection to enter the ducts and to ascend to the gall-bladder, from n-hich 
the pancreas became infected. 


CONCLUSIONS. 

1. In acute pancreatitis there is an infection of the gall-bladder, caused 
by a haemolytic streptococcus. 

2. Infection tra^"els to the pancreas by wa)’’ of the lymphatics. 

3. Regurgitation of bile along the pancreatic duct is prevented by a valve 
which guards its opening. 

4. The treatment is operative. 

5. Operation should consist in drainage of the lesser sac and gall-bladder. 

6. As the infection is streptococcal, serum therap}'^ might be tried with 
advantage. 

I am indebted to the Honorar}’’ Staff of the General Infirmary at Leeds 
for the help they have given me in the preparation of this paper, and for the 
clinical and pathological material which the)' ha^'e placed at my disposal. 
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I. FOREWORD. 

In the following essay I have attemjited to give a full account of those 
interesting tumours of the spinal cord hitherto named ‘endotheliomas’ or 
‘psammomas’. They have attracted the attention of many notable workers : 
among others. Sir John Bland-Sutton, Professor Harvey Cushing, and Dr. 
Jlallory hai'e advanced our knoivledge of their pathological and clinical 
features. 

In restricting my research to the features of a single tA^ie of tiunour I 
have followed advice given to me by Dr. L. B. Wilson, Director of the Jlayo 
Foundation. Professor Harvey Cushing (Cavendish Lecture, 1922, June 13) 
holds similar views ; when indicating the lines along wliieh advance may be 


* A thesis founded upon work done during the tenure of a Medical Research Council 
Fellowship in .Surgery in the -Mayo Foundation (.Mavo Clinic), Rochester, Minn., United 
States of Aineriea. 
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made in neurological surger3^ he saj^s, . ivhat is perhaps better still, we 
majr restrict our anabasis to tumours of a single type in a given situation”. 
In the preparation of my thesis I liave had the privilege of access to all 
the records and facilities of the Majm Clinic (through the ]\Ia3^o Foundation), 
a ju’i’vilege the value of which 1 cannot overestimate, extended to me with 
characteristic courtesy by Drs. A. W. Adson and H. E. Robertson. In 
addition I have included in m3’' anal3'^sis cases reported in the literature from 
the ^mar 1918 oinvard. 

II. HISTORICAL INTRODUCTION, 

The three great periods in the ermlution of the science of pathology are 
reflected in the series of names rvhich harm been applied to the tumour rvhicli 
forms the subject of this essa3n In the first period attention was directed to 
the local relations of growths, and to their ecology. After the adr-ent of 
cellular 2)atholog3’^ tumours were classified and reclassified in accordance with 
changing opinion as to the morpho]og3’' of their cells. At the present time 
jrathologists have come to regard embryology as an ancillaiy science, and 
attemi^t to classif3’' neoplasms according to their ultimate origin. 

Leptomeningiomas were first described within the skull, and so long ago 
as 1835 Cruveilhier depicted these groudhs, to which he applied the term 
Umeurs cancerenscs des meninges; altliough b3’^ the older writers they had 
been called fungi dttrm matris. Some twent3’' years later Paget, at a loss for 
a satisfactor3'' name, suggested that of myeloid iimoiir, while contemporary 
French opinion leaned toward the term tumeur fibroplastique. A little later 
Virchow, w’ho had noted the occurrence of sand grains on the inner surface 
of the dura (a condition which he called ‘meningitis arenosa’)) proposed the 
term 'psammoma on the ground that he had observed similar sand bodies in 
the substance of such growths — a descriptirm name still applied to certain 
specimens. Still later the same authorit3’ classified the tumour under the 
heading sarcome der dura mater. After a time this ceased to be siifficientlj 
descripti-s’e for the French school, which qualified the generic title iii the tcim 
sarcome angiolithique. 

About the same jreriod His had jjroposed to classif3’' the cells lining ceitaiu 
tissue spaces as endothelium. Golgi, believing that these tumours arose 10m 
so-called endothelial cells lining the perivascular sjjaces of the dura, introc ucc( 
the word endothelioma into the terminolog3’, and uj) to the present time 1 
has been generall3^ accejDted and is emplo3’ed in the j5re\’ailing nomenc atuie. 
From time to time various histologists have added descriptive adjec i\es 0 
this name ; thus Bizzozero and Bozzolo subdi\'ided those growths appearing 
to sirring from the dura mater into three groups : ( 1 ) Sarcoma 
alveolare ; (2) Sarcoma cndothelioides fasciciilatum ; ( 3 ) Fibroma enc ot te lou - 
These names were intended to indicate the manner of arrangemea 0 
tumour cells and their projjortion relative to stroma. Unl-ir 

It is a remarkable fact that, from a comparative!}' earl} jieiioc o cc 
pathology, one is able to trace a minorit}' of observers who apprccia 
true origin of these growths. So far as I can ascertain, t le irs 
attention to their close relationship to the arachnoid uas ro css 
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Clelaud. of Glasgow University. In a paper which will still repay careful 
study he noted this relationship in two cases of brain tumour observed in his 
dissecting room. Histologically both growths were endothelioma . A feu 
years later Robin attributed similar growths to the soft membranes, and in 
accordance with the terminology of his time suggested the name cpithcUoma. 
In the light of recent research, which will be discussed hereafter, Robin would 
appear to have been nearer the truth than he knew.* 

Jlore than thirty years afterwards, though from a somewhat different 
approach, Selmiidt arrived at the same conclusion regarding their origin. 
After an ex'hausti^-e histological study of the dura, he pointed out the 
unquestionable likeness of the islands of eells which arc found among the 
strands of that membrane to the tufts of the arachnoid ; and. further, that 
the cells forming these nests closely resembled the proper cells of an ‘endo- 
thelioma’. Bland-Sutton has for many yeai-s upheld the arachnoid as the 
origin of the ‘endotheliomas’, a h\-pothesis which he reached upon similar 
grounds, though independently of Schmidt. In recent years Jlallory from 
the histological side, and Cushing from the point of view of the surgical 
pathologist, have verified their origin from the arachnoid. Jlallory in his 
paper, accepting the embryological origin of the arachnoid as from mesen- 
chjme, proposed for them the term arachnoid jibrohlastoma. The name cannot 
be discarded lightly, since — as will be shown later — the tumour cells have a 
definite fibroblastic potentiality. On the other hand, in rfiew of the doubt 
which has been cast recently upon the mesodermal origin of the soft mem- 
branes, the less dogmatic term meningioma proposed by Cushing might be 
preferred. This observer based his 'view upon the fact that the so-called 
endotheliomas occur in those situations where arachnoid ^dlli are found, or 
where buds of that membrane project into the dura, as well as upon histo- 
logical grounds. As a compromise until the embryological controversv is 
settled, I would suggest the use of the term leptomeningioma, as denoting the 
source of the tumour without indicating its ultimate origin, and in my paper 
this name wll be used. At the present time there can be no doubt that the 
leptomeningiomas arise from the soft membranes, and a more detailed con- 
sideration of the two theories concerning the development of these now 
becomes necessarj-. 


m. DEVELOPMENT OF THE AHACHNOH), 

Epiblastic Hypothesis. — Recently Harvey and Burr have doubted the 
origin of the leptomenimx from mesoderm. In the course of an inquiry into 
the manner of healing of the meninges, the former observer had noted that 
m the presence of an intact leptomeniux the dura healed without adhesion to 
the underlying membrane. This healing took place through a direct trans- 
formation of adjacent mesodermal cells into dura, and not from in'^ronth 
of ‘mesothelium’ from the edges of the defeet— a finding which seemed 
to indicate ‘‘some fundamental histogenetic difference between these two 


classycd as'eritheHum"'*'" Published, the cells lining serous spaces were 
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structures”. Nom’ Harrison has shown that the cells forming ncrve-slieatlis 
are derived from the neural crest ; and ner^'e-sheath is to nerve-filament as 
lejDtomeninx is to central neiwous system. The possibility of an epiblastic 
origin of the soft membranes was tested in a brilliant set of experiments 
ine'ohdng the transplantation to a more caudal somite of portions of the 
cerebral imsicles of Amhhjstoma pimctatum. The results of these experiments 
maj^ be quoted : — 

“The first series ivas that in Avhich the mid-brain, optic vesicle, and the 
adjacent neural crest cells n-ere transplanted into the region tying just anterior 
to the limb. The result of the procedure was that the transplanted neural 
tissue was completely invested b}'- leptomeninx and dura. The second scries 
involved the transplantation of a portion of the cerebral hemisphere into the 
same region, after the careful removal of neural crest cells. Examination of 
the result showed the growth of neural tissue with no leptomeninx, it being 
surrounded onl}’^ by an incomjrletely formed dura”. 

This embiyonic arachnoid is at first arranged as a syncjdial mass, the 
meshes of which are comparatively small. The nuclei are orml and the greater 
23art of the cytoplasm forms the connecting strands of the meslnvork. As a 
result of the liberation of cerebrosfjinal fluid through the apertures at the 
caudal end of the fourth ventricle of the brain the tension within the meshes 
of the s)mcytium is increased, the more delicate protoplasmic jjrocesses rupture 
under the strain, become applied to the strands which ha^'e persisted, and 
are ultimately differentiated into the low cuboidal cells wliich line the 
trabeculae between the adult arachnoid and the pia mater. The dura is 
foi'med by a leroeess of eondensation in the mesenchyme adjacent to the 
arachnoid. 

Tlirough the courtesy of Drs. Harvej'’ and Burr I have had an opportunity 
of examining serial sections of the embryos used in these experiments. Ihc 
airpearances r^’ere ■s^ery striking and in my opinion convincing. It is to be 
regretted that the technique is so delicate that a considerable time must 
elaiJse before their results can be confirmed by indef)endent •workers. 

Mesoblastic Hypothesis. — ^According to this the syncytium around the 
neural tube is deri^^ed from mesench 3 'me, and its si^aces are widened as 
described above. The actual membranous part of the arachnoid is fust 
ajjparent as a zone of condensation in the perineural mesenchjmre ; this zone 
represents both the outer surface of the arachnoid and the inner surface o 
the dura mater. Later a line of cleavage ajjjrears ; as maj^ be obser\ ec in 
the adult, the sejraration is occasionallj’’ incomplete. Following the appeal 
ance of the line of cleavage the arachnoid rapidly attains its defiuitir e s inc 
ture ; the ‘mesothelium’ cornering its outer surface gi’adually loses its s) uc' w 
chai’acter and becomes a la 5 mr of cells of flattened cuboidal form resem in„ 
that of the cells on its inner or neural surface. Even at the fouit i oi i i 
month of intra-uterine life these cells disclose their fibroblastic I'Vof 

bj^ surrounding themselves rvith fine fibroglia fibrils and more iaie\ me 

According to this h^qinthesis the leptomeninx is entirety a ^ 

structure ; its cor'ering cells ai-e essentialty fibroblasts, and t ie\ ic am 
fibril-foi-ming properties of that t}qje of cell. 
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DISCUSSION. 

Althousih the epiblastic liypotlicsis of the origin of tiie soft membranes 
is at variance with the risual teaching on the subject, it is A'cry attractive. 
Before the work of Harvey and Burr came to my notice I had observed midcr 
the microscope tliat many specimens of Ie])tomeningioma sliowcd a papillo- 
matous appearance such as is seen in frankly epithelial tumours. Morco\ cr. 
the crushing of the central cells of a cell whorl (sec p. -tl 6) is analogous to the 
l^rocess which occurs in the centre of a cell-nest in an epithelioma. lurthcr, 
were this hjijothesis to be substantiated, such pathologically similar growths 
as leptomeningioina. neurofibroma of the nervus acusticus, and the tumours 
found in von Recklinghausen's disease could be traced to an identical ultimate 
origin — the cells of the neural crest. Indeed, cases ha\'C been reported in 
which both von Recklinghausen's disease and leptomeningioma of the spinal 
cord have been present in the same patient, and one such which came under 
my notice will be referred to later. So far as I am aware neurofibroma of the 
eighth nerve has not been described in conjunction with leptomeningioma. 
but the histological appearance of that tumour is compatible Avith an origin 
from cells of the ner\'e-sheath, themselves derived from neural crest cells. 
Moreover, the fact that fibril formation occurs in leptomeningiomas (sec 
p. 412) is not to be adduced as proof of their mesodermal origin, for the 
transition from epithelial to connective-tissue H’]:)e of cell may be traced in 
many timrours. 

In brief, then, the epiblastic origin 
of the arachnoid is strongly supported 
by experimental e\-idence, and not 
only offers a feasible e.xplanation of 
the chai-acteristics of the leptomenin- 
giomas, but also proA'ides a reasonable 
basis for their classification with other 
related tumours. 

IV. STRUCTURE AND RELATIONS 
OF ADULT LEPTOMENINX. 

The fully developed arachnoid is 
a thin transparent membrane formed 
of bundles of fibroglia, collagen, and 
a few elastic fibrils, and co^-ered on 



its surfaces by low cuboidal cells „ „ , , , 

/TTi’rt oor\ Tj- 4- r ’ 1 -TIG. 220. — The figure shows, from above 

i-t Ig. — o;. Its outer suriace is closelv downward: duramater; the ‘ membranous ’ 

applied and possiblv adherent iil P“rt ot the arachnoid separated from the 
, 4 . 4.1 ^ ' oultciem, lU remainder ; and someirhat thickened spongv 

places to the inner surface of the tissue between the arachnoid membrane and 
dura mater. TrabecuhT mes fi-nm itc of lepto- 

Horn Its meningioma of the spinal cord, (x 50.) 

mner surtace across the relatit'ely 

wide space separating it from tiie ‘pia mater’,=^ and in the dorsal region form 
a dis met partition m tlie dorsal median line— the sepiin72 medium" posterius. 


leptomeninx. 
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The membrane furnishes a covering to the ligameniiim doiticulatiim and to 
the segmental blood-vessels from the intercostal arteries, vhich cross the 
canal to the cord. But of greatest importance for the present discussion 
is the arrangement of the arachnoid around the nerve-roots as tliey leave 
the spinal canal through the intervertebral foramina. Formerly it was 
thought that the membrane rvas continued for some distance along the 
issuing nerve-roots and finall}’- blended with their perineuriimi. This con- 
ception has been dispror'ed recentl}'- by the careful histological work of 
Elman, who found that it accompanies the nerve-roots, although not in 
actual contact with them, for onlj'- one or two millimetres ; it is tlien 
reflected toward the cord, to become continuous with the cor'ering of tiic 
roots, and finallj’- to blend rvith the pial la}mr. The outer surface of the 
cul-de-sac so formed is in close contact with the inner surface of the funnel 
of dura as this passes to contribute to the nerve-sheath. Thus there is i\o 
direct communication between the subarachnoid and perineural spaces. 
(Ner-ertheless after an injection of lipiodol (sec p. 450) into the cisterna 
magna, I liave seen globules of this substance in positions corresponding to 
the courses of intercostal nerves.) 

As the individual grows older the cells forming the covering of the arach- 
noid undergo localized hyperplasia in certain situations, and of these the most 
important are the angles formed bj’’ the membrane at its points of reflection 
upon the nerve-roots. Here they form clusters with ])ale, rather more rounded 
nuclei and cytoplasm which takes on the acid stain but poorly.* In certain 
of these clusters a pi'ocess of condensation appears to take place, wliich results 
in a smaller tj^oe of cell with a nucleus richer in chromatin. These cell masses 
are closel}^ applied to the dura, and often are prolonged actually into its 
stroma. 

Such thickenings of the coA'ering cells are found scattered irregularly 
over the membrane, the greatest number being situated on its dorsal as])cct. 
These aggregations are of two types ; in the first type there is a gradual 
transition into the normal thickness of the covering la 3 'ei’, ivhile in the second 
tjqje the mass is, as it Avere, heafjed on the surface of the membrane. Histo- 
logically the cells forming these clusters are similar to those found at t ic 
interA^ertebral culs-de-sac ; in general the cell outlines are less defined, am 
there is some tendencj’’ to Avhorl formation. 

In the majorit 5 >- of cases these clusters of cells seem to be nrcic a an 
expression of the adA'ancing age of the indiAudual, and maj’ be i-egaiccc as 
ph}^siological. HoAveAmr, the arachnoid cells undergo a similar h} pci p asm 
under the influence of certain stimuli (Figs. 227-229). Thus in the piesencc 
of infection or of a foreign body there occur localized increases m t ic mini ici 
of laj^ers of lining cells, and those on the surface maj' be cast o f to 
actiA'el}^ phagocytic. When the stimulus becomes non-operatn e t ic 
laj^ers maj^ not return to their normal thickness, and in this A\aA a 
category of cell cluster arises. As Avill be discussed later, t ns Jiroccss 
be the connecting link betA\-een localized trauma to the spina co iinin a i 


* The histological descriptions in this and the following paragraph shoi li 
with that of the leptomcningiomas. 
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Fxc. -27, — ^From a case of 
chronic spinal arnclmoiditi?. 
The section passes through 
two cell clusters, which taper 
at their ends. 2s\imero\is 
smaller and more darkly 
staining nuclei are seen 
throughout the main mass. 
On the right an irregular 
deposit of calcium is present. 
( X 140.) 
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Fig. 22S. — From n cn.«c of 
chronic spinal nrnclinoiditis. 
Tlie section passes through a 
‘ lieapod • up ’ cell cluster. 
Xoto tlie pale rounded or 
oval nuclei, with little chro- 
matin. To^rnrd the upper 
free edge of the cluster the 
nuclei are smaller and stain 
more darkly, and smaller cells 
of tho same type arc present 
regularly tliroughout the 
mass. On the left are seen 
five * sand bodies ’ which 
have formed in an older 
cluster. ( X. 350.) 


Fig. 229. — A similar cell 
cluster, showing the tendency 
to whorl formation. From a 
case of chronic spinal arach- 
noiditis. (x 500.) 
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cle^•elo2^me^t of a le2)tomeningioma. Usuallj% ho^ve^'er, the aggregations grow 
^•ely slo^vIy, as is reflected by the absence of mitotic figures in them. Thcv 
are throne to calcareous degeneration, which may proceed to the formation of 
sand bodies similar to those found in the tumours under discussion (see p. 417). 
The stages in this process will be described later. 

V. INCIDENCE OF LEPTOMENINGIOMAS. 

In a series of 35,000 auto2rsies Schlesinger found s2)inal-cord tumours in 
0-43 i^er cent of cases, and this figure represented 2-06 i^er cent of the total 
number of tumours. In 400 cases of such growths collected by the same 
obseiwer the distz'ibution ivas as under : — 

Tc / b/e I . — Relative Incidence of all Spinal-cokd TuMovns . 

Cases 
107 
04 
44 
37 
28 
27 
11 
11 
47 

24. or 0 per cent of 
the total number. 

Frazier, on analj'^sing a collected series of 880 tumours, found endotheliomas 
(25) and psammomas (13) in 38 cases, or 11-5 per cent of the total. 

Tliere ap2iears to be a tendency to affect the female se .\' ; the series 
under review contains 40 females (66-7 per cent) and 20 males (33-3 per 
cent), while in Frazier’s collected series of similar groirths females were 
affected in 26 eases (70-8 per cent) and males in 11 cases (29-7 2^cr cent) ; in 
one case in the latter series the sex was not stated. 

Those in the middle and later decades of life are principally affected ; 
thus the age distribution in. the cases which form the basis of this papei 
was as follows : — 

Tadie II . — Age Incidence of Leptoaieningioaias. 

AGE '^AEES 

0-10 .. 

10-20 .. 

20-30 .. 

30-40 .. 

40-50 .. 

.50-00 .. 

00-70 . . 

70-80 .. 

Not stated 

00 


1 

5 

18 

11 

19 

5 

0 

1 


Sarcoma . . 

Tuberculoma 
Echinococcus cysts 
Neurofibroma 
Gumma . . 

Glioma and gliosarcoma 

IMy.xoma 

Lipoma . . 

Miscellaneous 

Psammoma and endothelioma 


Such a table dis2ilaces the incidence to a slightly later age, since in ,.c 

the symptoms of which the patient complained had been presen 
before operation. 
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VI. OCCURRENCE WITH OTHER TUMOURS. 

There are on record cases in wliich a ])aticnt has s>iffered from peripheral 
ner\-e tumours of the type described by von Recklinghausen as well as from 
leptomeningioma of the central nervous system. I have had tlic opjiortunity 
of examining sucli a patient, who possibly had a tumour ol the left eighth 
nerve also {sec p. 401). 

Jlr. B. P., 326 20 years, first came under observation at the Mayo Clinic on 
April S, 1020. “ ' 

History. — H e complained of bulging of the left eye, and of difficinty in walking 
and iisinc his hands. At that time the following peripheral nodules were present : 
Two undCT the skin of the right anteciibital fossa ; one in the left ulnar ner\-e behind 
the inner epicondyle of the humerus ; one near the inner head of the left gastro- 
cnemius : one over the fibula in the left external popliteal nerve. No tumours of 
the skin were present. 

Nf.x;roi.ogic.u. Ex.\.mixatiox. — T his disclosed ; (1) Evidence of compression 
of the spinal cord at the level of the tenth dorsal segment ; (2) Evidence of a tumour 
pressing on the left optic nen-e in the orbital ca\ity ; (3) ? Evidence of pressure 
upon the left eighth nen-e ; (4) Ei-idence of impairment of the function of the left 
utnar nen’e below the elbow. 

OrER.\Tioxs. — ^Tbe patient underwent tbc following operations : (1) Excision 
of the nodules in the right antecubital fossa. Pathological diagnosis, neurofibroma. 
(2) Removal of tumour of the left orbital cavity, with the left optic ners’c. Patho- 
logical diagnosis, endolliclio-psammoma. (3) Laminectomy and removal of dorso- 
lateral tumour opposite the seventh and eighth dorsal vertebra:. Pathological 
diagnosis, cndothcUo-psammoma. (4) Removal of nodules from left ulnar neive and 
left calf. Pathological diagnosis, neurofibroma. 

SuBSEQUEXT History. — In October, 1921, the patient was walking well and 
had developed no new symptoms. In Februaiy, 1922, he developed hoarseness. 
In Februaiy. 1924, he had a con^•ulsion while asleep, and began to suffer from 
occipital headache. In IMarch, 1924, he had another coniTilsion. This was preceded 
by an aura— pain in the region of the left eye passing to the right eye, and move- 
ment of the head and right eye to the right. By April, 1924, the convulsions were 
accompanied by aphasia, motor and (?) auditoiy. Attacks of petit mal were also 
present ; these occurred two to three hours before a major attack. 

Wien seen late in 1924 there was unmistakable evidence of progress of the 
disease. Thus he had occasional rapid fine jerks of the right hand, accompanied 
by tingling in the fourth and fifth fingers, and difficulty in finding the words he 
wanted to use. The left vocal cord was paralysed, and ophthalmoscopic examina- 
tion showed bilateral choked discs of two to three dioptres. Additional peripheral 
nodules had appeared : (1) At the left angle of the lower jaw : (2) In the left six-th 
intercostal space in the nipple line ; (3) In the right popliteal fossa. 

In view of the nature of the case Dr. A. IV. Adson felt he could not advise 
further surgical treatment. 

Tlie significance of sucli cases lies in the evidence they jirovide of a 
common origin for both tj-pes of tumour. 


VH. PATHOLOGICAL ANATOMY. 

Before the levels of the cord affected by leptonieningiomas are presented 
bi'ief reference may be made to the topographical classification of spinal-cord 
tumours in general. Thus they may be dmded into ; (1) Extradural tumours ■ 
(a) arising m the arches, (li) arising hi the bodies, {c) arising in e.xtradural 
fat. (_) Intradmal tumours : (a) extramedullan', (h) iiitraniedullarv These 
situations are shown in Fig. 230. 
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Leptomeniugiomas are always intradural extramedullary tumours. This 
fact supports the view that they take their origin from the arachnoid ; for 
although the}'^ are ne\'er extradural in position, yet the outermost cells of tlie 
dura, udiere it is separate from the bony canal, present the same histological 
appearance as those upon its inner surface ; and the latter ha^•e been supposed 
to give rise to these growths. 



Fig. 230- — ^Din^ram to indi* 
cate the various points of origin 
of tumours of the spinal cord, 
membranes, and vertebra?. 
Horizontal plane. 

(Frew Z>r. Frazier’s mono- 
ffraph.) 


Of all the cases of intradural extramedullary tumours treated at the Jlayo 
Clinic, lejjtomeningiomas comprise 55-7 per cent. The,v are most common in 
the doz’sal region of the cord — an incidence no doubt partly dtie to the greater 
number of segments in this portion. Thus in the series tinder review the 
relati^'e frequenc}^ was ; — 

Table III . — Level Ixcidexce of LErro.uEXiXGio.UAS.* 

rzn CF.yr 

Cervical cord . . . . • . 53*3 

Dorsal cord . . . . • » CS'-i 

Lu/nbosacral and caudal . . • . 23*3 

* ^^'here the le\'el ^vas gi\’en in terms of bony points, this has been reduced to terms of 
segmental level. 

Potel and Yeaudeau, as quoted b)' Frazier, gi^’e the figures for all sjtinal- 
cord tumours as : — 

Table IV . — ^Level Ixcidexce of all Spinal-cord Tumours. 

PKR CENT 

Cendeal cord . . . • ■ • ^O'O 

Dorsal cord . . . - • • 

Lumbosacral and caudal . . • • 28’0 

Intradural extramedullaiy tumours may be still further subdhided 
according to their situation relative to tlte circumference of the spina 
Thus a growth may be : (1) Posterior, behind the posterior ner\c-ioots, {-1 
Posterolateral, behind the dentate ligament and in front of the postenoi ^ 
roots ,- (8) Anterolateral, behind the anterior nerve-roots and in ron o i 
dentate ligament ; (4) Anterior or ventral, in front of the antenor iierTc • 

In Table V is shown the relative incidence of the four tj^cs m „] 

series ,• for comparison, the same information with regard to a m ra 
extramedullary tumours collected by Frazier is also tabula e . 


LEPTOMENINGIOIMAS OE SPINAL COED 407 


Table F— Ixcidence of Toiouns ix Rki^vtiok to the CiRCUMrnitENCE of 

THE Si'iXAE Conn. 


SovncES 

A.vrr.r.ion ■ 

, i i’o?Ti:ito- 

VO^rmiQK j i^^xKItVL 

Not 

ST.\Ti:r) ! Tot.u. 

1 


No. Tor cent No. 

Per cent 

No. For cent Xo. Per cent 

No. 

percent No. 

I’crccnt 

Learnionth 

. ' 1 1-7 : 11 

lO-.T 

7 12-,1 ' :1S CG-7 

0 

0 ! 57* 

100 

(collected) 

Frazier 

0 7-2 9 

10-8 ' 

I 

31 37*3 : 31 37*3 

c 

7--1 i S3 

100 

(collected) 





1 



* Excluding three diffuse cftudnl tumours. 


VIII. ETIOLOGY. 

Like that of all neoplasms, the etiology of leptomeningiomas is obseure. 
Increasing age, tvith its concomitant variations in the physiological activity 
of the arachnoid itself, is undoubtedly a factor. Cusbing considers that the 
occirrrence of these tumours within the skull may be due to herniations of the 
arachnoid, as a result of such long-continued increase in intracranial pressure 
as may be found in patients suffering from arteriosclerosis. In a certain 
proportion of the cases under review the blood-jjressurc has been recorded, 
and occasionally the optic fundi have been examined. A study of the findings 
does not reveal any marked deviation from the normal ; so far as spinal 
leptomeningiomas are concerned, arteriosclerosis may be disregarded as a 
factor contributing to their origin. 

AYith regard to the j^art jilayed by trauma in initiating such a growth, 
attention has been drawn to localized lu’jjerjrlasia of the cells covering the 
arachnoid, in their efforts to deal with the products of an injury. In but 3 
of the 60 cases considered here was there a history of trauma. The data are 
shown in the following table : — 


Table FI.— D.vt.v in C.\ses in which Thawm-x Preceded the ArrE.VRANCE of 

Leptojienhngioxlvs. 


AGE 

SE.T 

IXTERV.KL BETWrJ2r BLOW OtD 

OrSET OF SY3a*T03dS , 

SITE or BLOW 

Segmental Eetel 
OF Traocp. 

29 

F 

2 years (but continuous 1 
slight diffuse backache ; 
since blow) i 

Lower back 

D 12 

a< 

F 

1 year . . . , ' 

Lower back 

C7 -D 3 

25 

J1 

8 years . . . . | 

Interscapular 

C 1 -C 4 


In one of the cases, therefore, tliere was a definite relationship between 
the level of the blow and the level of development of the tumour — an ‘endo- 
thelioma’ wliich partly encircled the cord. In Oustianol’s case a similar 
relationship existed between the injury and the groirth, here a ‘psammoma’. 
While the evidence in support of the traumatic theory is meagre it cannot be 
Ignored. IMoreover, symptoms due to tlie tumour have often lasted so lon<T 
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that a 2»e^ious injury, perhaps slight, is not i^rominent in the mind of the 
jDatient, and unless closely questioned he niaj" not include this i^oint in his 
storjn 

In the course of a laniineetomj’' for cord tumour it is not uncommon to 
discover evidence of chronic inflammation in the leptomeninx, and especially 
in its parietal laymr. This takes the form of oiraque local thickenings and 
sometimes of small C 3 ''sts. Histologically'^ the thickenings are seen to be made 
ujj of masses of arachnoid cells such as have been described (p. 402). There 
is an established relationshijr between chronic inflammation and tumour 
growth, and it is more than possible that one such thickening may become 
the starting-jmint of a tumour. Certainty the structural similarity between 
the two tyqies of lesion is very suggestive. 

IX. GROSS PATHOLOGY. 

Usually the tumour has the shape of a cylinder with rounded ends, 
although when it is small, sp)herical or hemispherical forms are encountered 
(Figs. 231, 282). Since lateral expansion must occur for the most part within 
a limited lumen the outer and inner surfaces of the growth ai’C commonly 
somewhat flattened. IVlien the tumour extends beyond the limits of the 
spinal canal it has an irregular shape. Its contour is somewliat nodular, and 




Figs. 231, 232. — Lcptoincningiomns 
after removal by operation. Xote the 
bluntly cylindrical slinpe, the nodular 
contour, and the capside with its blood- 
vessels. The scale on riff. 231 is in cciiti- 
metres. 


its consistency %'aries from a moderate degree of firmness in the more cellular 
tyjres to extreme hardness in those specimens which have undergone extcnsi\ e 
calcareous degeneration. A definite capsule is always pi’esent, and this has 

a grey or greydsh-bluc colour. . 

The size of the growth varies within Avide limits ; it is greatest in t le 
eendcal i-egion and in the region of the cauda equina. One tumour m t ie 
Blayo Clinic series, occurring in the latter situation, measured 20-00 cin. m 
length, and reached from the level of the tenth dorsal vertebra to t la o ic 
fifth lumbar vertebra. Neuhof reports a specimen from the cer\ica region 
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Fio. 233. — Section tlirougli leptomeningiomn rctnovcti nt 
operation. Note tlie litcinorrlingic cnvity nt tlie lower pole of 
the growth, which hns n ‘ lobiilnted ’ nppcnrnncc. The .scnle 
is in centimetres. 


in which the upper pole of the tumour was beneath the arch of the atlas, 
while the lower pole was 
at the level of the first 
dorsal spine. Commonly 
the growtli is from 20 mm. 
to 35 mm. long, from 10 
mm. to 20 mm. in its 
broader axis, and from 10 
nmi. to 15 mm. in its 
flattened axis. 

On seetion the surface 
of the neoplasm has usually 
a dull greyish-white appear- 
anee (Figs. 233, 234-). If 
many sand bodies are 
present, the knife encoun- 
ters gritty material, and 
the surface is speckled. It 
is rare to note any blood. 

In isolated cases where the 
txmiour is large, areas of 
necrosis may be found, and 
such degeneration may go 
on to the formation of 
eystic cavities containing a faintly blood-stained or yellowish fluid. 

In the maiority of cases 
the outer surface of the neo- 
plasm is adherent to the dura 
mater (Fig. 235), from whose 
inner surface fine strands of 
fibrous tissue pass to form part 
of tlie stroma of the tumour. 
Thus, where possible, adherent 
dura is removed with the 
growth in order to avoid leav- 
ing islands of tumour cells in 
the dural substance. A lepto- 
meningioma may be so inti- 
mately attached to a nerve-root 
that this must be sacrificed to 
ensure complete removal (Fig. 
236). Occasionally, when its 
origin is from the arachnoid in 
the region of an intervertebral 
foramen, the growth is so un- 
, ... attached elsewhere that there 

dura or to open the subarachnoid space 
(Fi^. _3()- ^lore rarely the tumour springs from the neural surface of the 
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Fig. 234.— Section through n rather more cellular 
Jcptoiiicningionift. TIi6 scale is in centimetres. 
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arachnoid membrane, or from the pial layer of tlie soft membranes : the 

subarachnoid space must tlieu be opened 
before extirpation can be started. AVith 
tlie exception of the dura mater as a rule 
the tumour does not infiltrate surrounding 
structures, although in one of the eases 
Avhieh I obseiamd it ivas so intimately 
i applied to the cervical cor'd that no accurate 
line of demarcation coidd be identified at 



Fig. 235. — Sliowing, on right, 
nUherence of tumour to dura mater, 
vessels from which are ramifying 
over the capsule of the growth. 




Fig. 23G. — Showing intimate association of a 
posterior nerve-root with a dorsally sitn.ated 
leptomeningioma. 

operation; and such a condition is not 
unique. The absence of infiltrative capac- 
ity shown by these tumours when occurring 
in the cord is a r-ery remarkable charaetcr- 
i.stic, in ^dew of the frequencj' with vhith 
cranial ‘endotheliomas’ not only penetnde 
the calvarium (thereby gi^■ing rise to h}pc - 
plastic exostoses), but also invade the 

muscles overlying it oi ^ pc 

temporal. Recurrence does not take 
after thorough removal ; m . 

this series the patient undenvent a second laminectomy a 


Fig. 237. — -Sliowing general re- 
lations of a posterolateral growtli. 
This is the commonest position of 
leptomeningiomas relative to the 
cord. 
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no ne.v tumouv gvowth .as found. 

metastasis has been dcmoustvated, although this iias 

case of region a tumour may extend through 

■SMien situated lugh in the eci r, ckidl In these circum- 

the foiamen mngm.m into the J”."* . intracranial pressure 

stances it may give rise to stm.ploms l oth ot the vicinity 

:fa,fi=:rtor;ri?^ 


X MICROSCOPIC appearances. 


The follouing description is based 
leptomeningiomas removed in the Ma>' 
a number of sections from different ai 
Tlie follou-ing stains were used ; Eosin 
(Harris) and eosin ; Mallory's phospho- 
tungstic acid hfcmatoxylin ; Mallory s 
aniline blue stain for collagen fibres : 
tVeigerfs resorcin-fuchsin stain for 
elastic fibres ; Lugol’s iodine. 

Cells. — As a general rule the 
proper cells of a leptomeningionia 
are sonreivhat flattened, although 
their shape i-aries with the general 
configuration of the tumour. There 
is often a tendency to progressive 
compression and elongation, so that 
the cell becomes spindle-shaped {Fig. 
238). In many specimens, and par- 
ticidarlv in the more cellular forms, 
the ceils are so aiTanged that their 
nuclei show the appearance known 
as ‘palisading’ {Fig. 239), and in such 
areas the earliest stages of the pro- 
cess of compression may be studied. 
Asain, in the vicinity of the dura 
there is frequently an alveolar arrange- 
ment of the ceils {Fig. 240), which 
in these circumstances are somewhat 
cylindrical in shape. 

The nucleus is small in proportion 


upon the examination of 31 spinal 
a Clinic. In the majority of cases 
•eas of each tumour was examined, 
and methvlene blue; h.-cmatoxylin 



Fig. 238. — Section showing the general 
appearance of leptomeningioma. On the 
right side is a well-fonncd capsule. Cellular 
areas, whorls, and sand bodies make up 
the bulk of the tumour. { x GO.) 


to the amount of cr-toplasm. Its 

shape is influenced by the degi-ec of crowding together of the tumour tissue ; 
rounded in the cylindrical forms of cell, it becomes oval and later elongated 
as tlie cell is compressed. "While it maintains a well-defined outline it is pale 


* By IClebs ; the secondary nodules were in the lung. 
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and poor in chromatin ; this is arranged in very fine strands upon uhieh niav 
be seen several small nucleoli {Figs. 241, 242). Occasionally a giant cell may 

be found {Fig. 243^ It is rare to 
observe mitosis in these tumours, 
altliough it may be demonstrated in 
younger more cellular specimens if the 
tissue has been fi.xed in thin slices 
immediately on removal. 

When — as is often the case — the 
cells of the tumour are concentrically 
disposed, both eytoirlasm and nucleus 
conform in outline to a segment of a 
circle. In the more cellular types 
demarcation between individual cells 
is relativel}’' less marked, and the cyto- 
plasm stains poorly. In older tumours 
the cj'toplasm takes on an acid stain 
more readily, and is non-granular. 

Stroma. — The amount of stroma 
present varies inversely with the cellu- 
larity of the growth, to a certain 
extent with its age, and with its 
proximity to the dura. The stroma 
consists of a network of fibrils of 
several kinds which supports blood 
vessels with well-develoired walls. As 
will be pointed out later, it is in part the result of the acti^•ity of the 
tumour cells themselves, and in part 
may be contributed by in^■aded dura 
mater. Infiltration b}’’ mononuclear 
leucocjdes is often a striking feature 
of this framework. 

Fibroglia Fibrils. — These may 
be demonstrated bj^ staining Avith 
Mallor3’^’s phos2Jhotungstic acid haema- 
toxjdin, Avhich imirarts to them a 
delicate blue colour. They are ^rro- 
duced by the actiAuty of the tumour 
cells, around Avhich thej'' form a deli- 
cate mesliAvork. In course of time 
thej^ coalesce and give rise to strands 
of more homogeneous fibrous tissue 
{Fig. 244). 

Collagen Fibrils. — These occur 
in older jAarts of a tumour, and 
are Avell demonstrated bj'^ Mallory’s 
aniline blue stain. Counterstaining 
Avith eosin is best omitted, so that the fibres appear 


' ;>x • .T vT.i- 



Fig “’40. — Sliowing nivcoliir nrrnngp- 
icnt of the cells of n Icptomcning.onia 
enr the dura. ( :< SO.) 


IT 


imcf 'lined 








Fig. 239. — Cellular area of a lepto- 
meningioma, showing the arrangement of 
the nuelei termed ‘palisading’, (x GO.) 
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backcroimd. They are disposed in a network between the tumour cells 



Fig. 241. — A typical ccUuIar area. 
Note the pale nuclei, each with one or two 
nucleoli. They are rounded or oval in 
shape. The cell outlines are indistinct 
because the cytoplasm stains poorly. Here 
and there are irregular intemuclear deposits 
of calcium. ( x 500.) 


\ 



Fig. 242. — Type cells of loptomenin* 
giomn. The definite nuclear membrane 
gives a distinct outline to the nucleus. 
The scanty chromatin is arranged in a fine 
network, at the junctions of which it is 
here and there condensed to form rounded 
nucleoli, (x 1750.) 



Fig. 243. — ^The section shows a giant cell, (x 400.) 


Elastic Fifcrf'hf.— These may be stained by the resorcin-fuchsin stain of 
\Veigert. They are most abundant in areas where progressive invasion of the 
dura mater is taking place. As mentioned above, they may be numerous in 
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the partitions of dural fibrous tissue, and they are also found to a limited 
extent betu'een the tumour cells in the vicinit}'^ of these strands. These fibres 
appear to be the result of an inerease in the amount of fibrous tissue nor- 
mally found in the dura. A certain number of elastic fibres are also found in 
cellular areas of the neoplasm distant from this membrane (see Fig. 251), but 
these are not present in all tumours.* Oftentimes a cell-whod contains 
elastic fibres. 

While it appears established that extracellular fibrils of this type are laid 
down by the neoplastic cells, a considerable portion of the completed stroma 
is derived from two additional sources. 



Fig. 244. — Fibrils of varying tliickncss 
are seen between the tumour cells. Tiiey 
are fibroglia fibrils stained by I^Iallory’s 
pliosphotungstic acid hroinatoxjdin stain, 
and brought into prominence for the pur- 
poses of the photograph by the use of a 
suitable coloured screen. ( x 400.) 



Fig. 245.— Collagen fibres between the 
colls of a leptomeningioma. They aro 
stained by MnlIor 3 '’s aniline blue stain, and 
brought into prominence for the purpose 
of the photograph by the uso of a suitable 
coloured screen. ( x 400.) 


1. As a result of compression of the tumour cells themselves their e\to- 
plasm becomes condensed and hyaline, and appears to be transformed into 
strands and whorls of fibrous tissue. The nuclei of these cells undergo karyo 
lysis (Fig. 246). 

2. In the vicinity of the dura mater an infiltrating tumour is bioken up 
bj' strands of adult fibrous tissue, which penetrate into its substance oi 
rmiying distances. These sti-ands are the result of hyper]dasia of t le ( ura 


* I had the privilege of examining a preparation of Dr. Mallorj s 
more elastic tissue than was present in any of the specimens at my <lispo . 
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substance, are accompanied by blood- 
vessels, and oftentimes contain a 
considerable amount of elastic tiss\ie 
{Fi§. 24T). 

Cell-whorls. — Tbe cells of a 
leptoineningioma sbo^Y a remarkable 
tendency to form concentric ndiorls. 
These may be built u]3 in a variety 
of ways, and are classified as cellular 
or fibrous. 

Cellular Whorls. — The tumour 
cells may wrap themselves around 
some central cell or cells, around a 
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Fig. 

24G. — ^In the middle of the field 


is seen the process of gradual compression 
of tumour cells into fibrous tissue. 

( X 500.) 

blood-vessel (rarely), or around a 
calcareous granule. The size of the 
whorls thus formed varies from 
small collections of si.x or eight cells 
to large concentric bodies formed of 
many cells, but remains fairlv con- 
stant for any one tumour. In the 
early stages of this process {Fig. 248) 
the central nuclei and cell bodies are 
still distinct from one another, but 
as the peripheral cells contract the 
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Fjo. 247. — Section of n portion of tumovir 
in the vicinitr of the diirn innter. Partitions 
of fibrous tissue directly continuous with the 
dural stroma pass deeply into the growth to 
fonn part of its supporting tis.suo. Von 
Gieson's stain. ( x GO.) 



Fig. 248, — Cellular whorls. Xote the 
concentric wrapping of tlie cells which 
produces a change in their shape : thusuhe 
nuclei are becoming ebngated. ( x 150 ) 
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core cells lose their outline and become more homogeneous, while thcii- 
nuclei undergo kaiyorrhexis and later kaiyolysis (Fig. 249). The in'ocess 
may go on to a further stage, since the pressure of the outer cells iiiav 
elongate and crush the cells of the more central layers, until the latter am 

directly coinmrted into tissue iiulistiu- 
guishable from coarse hyaline fibrous 
tissue. 

Fibrous Whorls. ~ On the other 
hand, the nucleus or core of the whorl 
maj^ be a strand of fibrous tissue, often 
dural in origin, around which the cells 
of the growth ha^■e disposed themselves 
concentrically. The core is thus amor- 
]jhous fi'om the first (Fig. 250). In 
the process of concentric wrajiping 
the cells may include others already 
parity converted to fibrous tissue, so 
that in this type of whorl there is no 
regular gradation in their form from 


Fig. 249. — Ceihiiar iviiorjs, Jato stage. 

The nuclei which remain are much com- 
pressed, and are losing their distinctness. 

Many of the cells in the intermediate layers 
have been crushed into tissue indistinguish- 
able from fibrous tissue. The nuclei of the 
cells in the outermost laj-crs are still dis- 
tinct. (X ISO.) 

periphery to centre. Fibrous whorls 
oftentimes contain considerable 
amounts of collagen and elastic 
material (Fig. 251). 

Blood-vessels. — The blood-vessels 
of the stroma are as a rule well 
suiDported, and especially in the 
neighbourhood of the dura mater 
may have a well-marked zone of 
elastic tissue in their middle coats. 

In older tumours not infrequently 
the lumen of the arteries becomes 

narrotved and even obliterated by . . ^ 

hyaline degeneration of their -walls (Fig. 252). The resulting malmi ty’* 
of the area supplied by the vessel maj'' have a bearing upon tJie deposi ion 
of calcium in the tumour: though this Inqaothesis fails to accoun o 
the occurrence of sand bodies in the arachnoid itself a membrane norma . 



Fig. 250, — A congeries of fibrous wliorls 
from a tumour whicli consisted largely of 
these. Koto the concentric arrnngeinent or 
the fibres and the absence of nuclei from 
oven the outermost layers. ( x CO.) 
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devoid of vascular channels (Cushing and ccd). Moreo^’cr, the rare cases 
of cystic degeneration in Icptoineningioinas may owe their occurrence to 
similar vascular changes. As has been mentioned, the perivascular tissues 
are often infiltrated by mononuclear cells. 


Degeneration in Leptomeningiomas. — 

Glycogenic Degeneraiion.- — As is demonstrable in older tissues generally 


throughout the body, glycogenic de- 
generation may appear in those cells 
of the tumour which are ill-nourished 
or old. The degenerate substance is 
best demonstrated by staining freshly 
cut frozen sections with Lugol's 
solution, when bromiisli droplets or 
granules may be ohsein'ed in the 
c\-toplasm of such cells. 

Hyaline Degeneration. — While 
hvaline degeneration is common in the 
walls of the blood-vessels it may be 
observed in the fibrous tissue stroma 



Fig. 25~. — Hyaline degeneration in the 
n’all of a blood-vessel in the substance of 
a leptoineningioma. Xote the marked 
thickening of the vessel wall, and its 
homogeneous nature. ( x 400.) 

of ‘sand bodies’, the term 
neoplasm. However, 
whorls, and may 



and dense black bands arc infiltrated with 
calcium. One or two fine clastic fibres arc 
also \'isible in the trinn^ilar cellular area 
at the cdcc of the field, below the whorl. 

( - 100 .) ■' 

of the tumour also, and particularly in 
those areas formed by a process of 
condensation of the cells themselves. 
Such tissue is somewhat refractile, and 
stains intensely with eosin. Hyaline 
change also occirrs regularly in the core 
cells of a whorl, where it is regarded 
by some as a stage essential to the 
deposition of calcium therein. 

Calcareous Degeneration. — In the 
great majorifc)' of older leptomeningi- 
omas microscopic examination discloses 
var}'ing degrees of calcification. From 
the prominence of this process in the 
whorls, which leads to the formation 


■psammoma has been ai^plied to this type of the 
calcification is not by anv means confined to the 
occur widely throughout the tumour. 


VOL. XIV.— xo. 55. 


28 
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1. Calcareous granules may be seen in the nuclei of isolated cells, almost 
in'cariably at their periphery {Fig. 253), although ultimately the entire micleiis 
may be infiltrated. Such cells do not form part of a cell cluster. 

2. Calcification also occurs in the intercellular substance and in the eyto- 
plasm of isolated cells. The granules are usually small, and in the latter case 
show a marked relationship to the nuclear membrane {Figs. 241, 256). 

3. When the whorls are affected, calcium may be deposited primarily 
either in the nuclei or in the hyaline intercellular substance. In the former 
case the first crddence of calcification is usually to be found in the form of 
gi’anules situated immediately within the nuclear membrane. Thence the 



Fig. 233. — Cnleification in nuclei. 
Darkly staining deposits of calcium ore to 
bo seen in certain of the nuclei. In most 
cases the granules abut upon the nuclear 
membrane, but in two the mineral matter 
shows as diffuse haze throughout the nuclear 
substance. (X 1750.) 



Fig 251. — Calcification in the inter- 
substance. The deposits ore 
shape, and finely granular. Ihcj aio 
prerent both in tho 
eenerally and in tho whorls. ""“‘h 

Ljacent to the largo deposit "'"f. 

on the right appears 
ally, though it is compre.sscd. H o 
nf tlie cellular t\TO. ( ^ 


process extends diffusely or by the ’rimary deposit is 

entire nucleus becomes calcified {Ftg. 253). .J * nuclei 

internuclear a prolonged retention of thav entire whorl 

is a remarkable feature of the picture {Fig. ■ stained with htema- 

may become infiltrated with calcium salts. uniform dark 

to.xylin it then appears either as a round or nodular 

violet colour, or shows concentric lamination ^ staining may be 

been deposited in layers. All g-'la mns n mten.^ 

observed, according to the amount of preponderance of 

The differences are most marked m tumouis o 
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bv the tumour cells (Fig. 256). _ ■ i i , r,^„. tuinnur 

' The proportion of calcified to uncalcificcl tissue vanes M-i(Iel> fioni tumoi r 

to tunln Certain specimens become extensively ealcificcl almost as as as 
thev mw ; and this behaviour is not confined to examples ocenrrmg m olde 
patents * Others undergo calcification in older parts,, but remain unaffected 



Pig. 255. — -Variations in the amovmt of 
calcium deposits in cellular vrhorls. Note 
the different intensities with which tho 
inincral matter stains in the different 
whorls. As a rule it is concentrically laid 
down, but in one or two whorls tho areas 
of greatest density are irregular, and 
in a few the amount is uniformlv great. 
( X GO.) 



Fig. 2oG. — Spinal Icptomoningioma. 
Tlie section shows numerous sand bodies, 
which have undergone varjdng degrees of 
calcification. In the majority the mineral 
matter ho.s been depo.sited concentrically. 
Tlie whorls arc of the cellular t\ 7 >c. Calci- 
fication maj’ also bo seen in parts of the 
tumour other than sand bodie.s. It is both 
intra- and extracellular. ( x 120.) 


where they are growing. Still others seem to reach a certain size ; then 
calcification begins, while the dimensions of the tumour remain stationa^^^ 
The first tj-pe of growth, and the final stage of the third type, are aptly 
described by Bland-Sutton as ‘dead’ tumours. Possibly such differences are 
due to variations in the affinity of nuclei and cytoplasm for circulating 
calcium. 


* The most completely calcified leptomeningioma I have seen was found post mortem 
in a lad, aged 22. It occupied the region of the velum interpositum. 
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XL CLINICAL PHYSIOLOGY OF THE SPINAL CORD. 

The nature of the initial symptoms and signs of the presence of a Icplo- 
meningioma, and their subsequent course, are so dependent upon the relation 
of the growth to the ph 3 ^siological construction of the spinal cord itself tliat 
a brief survej’' of this is germane to the subject [Fig. 257). 

The pathological effects of the pressure exerted bj" a tumour may he 
described according to its position relative to the circumference of the cord. 
It is to be noted that since the maiorit}’- of leptomeningiomas arise in the 
posterolateral region, symptoms referable to the function and distribution 
of the posterior roots are usuallj'- the first to appear. The pressure effects 

now to be exjrlained are citlier 
superimposed upon, or occur 
subsequent^ to, those result- 
ing from invoh’ement of these 
structures. 

Posterior Tumours. — These 
press first upon the conducting 
fibres in the columns of Goll 
and Burdach. These are formed 
from the centripetal parts of 
axones of bipolar cells in the 
spinal ganglia. After entering 
the cord, such a fibre divides 
into a long ascending branch, 
and a much shorter descending 
branch. The latter after a short 
course ends round a nerve-cell 
in the grey matter. The former 
passes upward on the homo- 
lateral side of the cord, and 
either ends at a higher lc\cl 
like the descending branch, oi- 
ls continued to one of the nuclei 
in the medulla, whence its 
message is carried by a fresh 
neurone to the optic thalamus 
of the contralateral side; thence a third uncrossed neurone tiansmits the 
impulse to the cortex of the post-Rolandic area. Thus impulses caiiicf 
a certain proportion of these fibres rise into consciousness. . . < f 

Thejf are concerned with the transmission of the following 
sensation : (1) That part of tactile sensation which deals with t le 
of two separate points of contact. (2) Impulses from muscles am 
communicating the degree of tension present in them. On ^ 
depends the ability to appreciate differences in weight. (3) ^ ^ 

articulations, communicating their position. (■}■) Impulses comnuuuca „ 

sensation of vibration. , i 

Changes in their conductivitj”^ result in the following sjmjr om. . o 



Fig. 257. — The conducting tracts of the spinal 
cord and their method of formation. Descending 
tracts on right of figure, ascending tracts on left 
(with direct pyramidal tract). 1. Column of Biir- 
dach ; 2, Column of Goll ; 3, Direct .spinocerebellar 
tract ; 4. Gower’s tract ; 5, Posterior spinothalamic 
tract ; 6, Spinotectal tract ; 7, Anterior spino- 

thalamic tract ; 8, Direct p 3 wamidal tract ; 9, 

Vestibulospinal tract; 10. Olivospinal tract; 11. 
Tcetcspinal tract: 12, Rubrospinal tract; 13. 
Crossed pj’ramidal tract ; 14, Posterior nerve- 

roots ; 15. Anterior nerve- roots; 16, Attachment 
of dentate ligament. {Modified frojn EUiotSmith.) 
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in areas of the same side sujiidied from below Ihc level of the lesion : (1) 
Diminution or loss of ap] 3 reeiation of the eom])ass test. (2 and .5) Ineo- 
ordination in purposive movements of the limbs, usually aseribed to museulai 
weakness by the patient, ineluding disturbauees of gait of an ataxic type ; 
astereosinosis : loss of ability to ajiiireciatc differences of weight. (1) Diminu- 
tion or loss of ai3]3rcciation of a vibrating body. 

Posterolateral Tumours. — These imjdicatc the spinocerebellar tracts, ])os- 
tcrior (or directl and anterior (or Gower's tract). Both arc composed of the 
axones of cells in the grey matter of the homolatcral side, around which 
certain of the posterior root fibres of the same side have lormcd .synai)ses. 
Both are destined to end in the vermis of the ccrchclhim. the former ])assing 
thither bv way of the rcstiform body, the latter by way of the su))erior 
peduncle. Their function may be defined as the carriage of afferent im])ulscs 
from the tissues under the skin, especially muscles and tendons ; im])ulscs 
which never rise into consciousness, but which arc essential to the cerebellum 
for its task of maintaining muscular co-ordination and tone. 

Interruption of these tracts therefore gives rise to varying degrees of 
inco-ordination in areas on the same side innervated by segments below the 
level of the lesion. 

Anterolateral Tumours. — These may affect the conductivity of Gower's 
tract, with the clinical result set forth above ; and at the same time, from 
implication of the more posterior of the antei-ior ner\'e-roots, there may occur 
certain associated signs referred to in the following paragraj^h. 

Anterior Tumours. — These press upon the anterior nerve-roots. The 
rcsidting signs are found on the homolateral side, and arc referable to the 
affected segment of the cord ; at first irritative in character, they ultimately 
in-ogress to muscular ])alsy and atrophy, and will be dealt with fully when 
the ‘root cycle’ is considered (]3. 431). 

All Tumours. — If not removed early, all tumours idtimately affect the 
more deeply situated tracts of the cord. For practical puiposes these may 
be grouped thus : (1) Ascending tracts conveying impressions of pain, tempera- 
ture. touch (except the discrimination of two points), and visceral sensation ; 
(2) Descending tracts : {a) The cerebrospinal tracts, crossed and uncrossed ; 
(h) Other descending tracts (rubrospinal, vestibulospinal, tectospinal) concerned 
in the maintenance of muscular co-ordination and tone, and visceral efferent 
tracts. 

1. Ascexdixg Tracts. — These are formed of the axones of cells in the 
grey matter of the contralateral posterior horn, around which have ended fibres 
of the contralateral posterior nerve-roots. These axones are so regrouped that 
sensations of pain and temperature are conveyed in the posterior spinothalamic 
tract, while sensations of touch (less tactile discrimination) and sensations of 
deep pressure are conveyed in the anterior spinothalamic tract. However, there 
is an important difference in the method of rearrangement of the two sets of 
fibres : both cross the cord obliquely, but the latter cross much more obliquely 
than the former. Purves-Stewart summarizes the matter thus : “ There is 
no crossing of the fibres below the second limibar segment. In the mid-dorsal 
region pain and temperature fibres cross quickly, and decussation is complete 
uithm one segment abo^-e the point of entry of the original posterior ner\-e 



422 THE BEITISH JOUEHAL OE SUEGEET 


roots through M'liich tlie}^ entered the cord, Avhereas toucli fibres cross more 
slowl}^ and are completel}' crossed in two segments. ... In the npjier dorsnl 
region pain and temperature have ci'ossed in two segments, and touch in tluee. 
whilst in the cervical enlargement the former cross in four segments, the 
latter in five. Finall}’’ in the upi^er cervical region pain and temperature 
ascend for five or six segments before they all reach the opposite side”. This 
second neur-one ends in the optic thalamus, whence uncrossed fibres continue 
the path to the post-Rolandic cortex. 

Pressure upon these ascending tracts therefore leads to diminution or 
loss of ajJirreciation of tactile (pai-tially), thermal, and ijainfid stimuli aiiplicd 
to the contralateral side in areas supplied by nerves arising below the level 
of the lesion. The probable path pursued b\' visceral afferent fibres will be 
indicated later. 


2. Descendixg Tkacts. — 

a. Cerebrospinal Tracts . — These control the homolateral (crossed) and 
contralateral (uncrossed) sides of the cord, so that pressure ujjon them causes 
a diminution or loss of the abilitj"^ to perform vohmtar}' movements, below 
the level corresponding to the segment of the cord implicated. Since cerebral 
impulses regulating the degree of muscular tone also travel by way of these 
tracts, the paral}'sis is of the spastic tj-pe. In the upper three cervical seg- 
ments, where these fasciculi are situated at or near the anterior surface of 
the cord, signs of pressure upon thein may be the first and even the only 
indication of the presence of an exti'amedullary tumour. 

h. Other Descending Tracts . — ^Lesions of the remaining descending tracts 
depri^'e the Iromolateral muscles supplied from below the level of the lesion 
of the co-ordinating impulses derived from the cerebellunr (rubrospinal), 
visual apparatus (tectospinal), and semicircular canals (vestibulospinal). 
There follows also a loss of the tonic influences which they exercise. 

In using such a brief summary of the conducting functions of the s])inal 
cord to correlate clinical data, two most important qualifications must Ijc 
borne in mind : — 

1. Since the fibre tracts are not clearlv demarcated, the signs and sym- 
ptoms will ahnost alwa}^s be those of involvement of several fasciculi. More- 
over, while it is true that the effects of extramedullary pressure fall most 
severely u]3on tissue in the immediate vicinity of the growth, yet the patho- 
logical jjrocess is such that the more deeply situated bundles are also affected, 
albeit to a less extent. 

2. Signs due to jjressure on any part of the circumference of the cord in a \ 
be accompanied by signs of pressure upon that area of the cord diametrica \ 
opposite to the original pressure point. In the succeeding section attention 
will be drawn to the mechanical factors underlying such a clinical pictuic 

(P- -i-s)- . . f , . , . 

The Sympathetic System. — Clinical evidence of the interruption ol tiac s 
convejdng s3Tnpathetic impulses ma}" be found in variations in ^isceia sciisi 
bilit}', in the amount of cutaneous vasodilatation present, and in t ic amonn 


of sweating. 

Such fibres leave the cord from 
segment, both inclusi3'e. They are 


the eighth cervical to the second lumbar 
said to be distributed as follows 
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Eighth cervical to third dorsal— all the body above that part of the thorax 
innervated by the cervical plexus. 

Fourth dorsal to seventh dorsal — arms. 

Eighth dorsal and ninth dorsal — trunk. 

Tenth dorsal to second lumbar — legs. 

Unilateral compression of the cord at or above the eighth cervical segment 
may therefore affect the whole homolatcral side of the body, although the 
sensory loss is much less. At about the niixth or tenth dorsal segment the 
sympathetic and sensory levels coincide, while below this level the former is 
never so high as the latter. 

The innervation of the bladder and rectum is so eomjilieatcd that its 
consideration is best deferred until disturbances of these viscera arc discussed. 


XII. PATHOLOGY OF COMPRESSION OF THE SPINAL CORD. 

The appearances due to compression of the spinal cord and the manner 
in which they are brought about have been cxhausti\-ely presented by Stewart 


and Riddoch, upon whose paper the 
following account is largely based. 
These observers emphasize the import- 
ance of the changes in the vascular 
supply of the cord produced by the 
compressing body. The hmiphatic 
spaces around the segmental nerve- 
roots and blood-vessels communicate 
with the interpial lymph si^ace, situ- 
ated between the inner circular and 
outer longitudinal fibres of the pia 
mater. The interpial lymph space in 
its turn conmnmicates with the Ipnph 
spaces of the cord, which are arranged 
in three groups {Fig. 258) : (1) The 
pericellular h-mph spaces, communi- 
cating with (2) The perivascular I j-mph 
spaces ; (3) The adventitial lymph 

spaces, situated between the inner or 
middle coat of the vessels and their 
outer coat. 

The anterior spinal artery sujjplies 
the grey matter, and the two posterior 
spinal arteries the white matter of 
the cord. All are end arteries. If 
any one of these arteries is occluded 



Pig. 2oS. — T] ie section sliows the inter- 
communication between the perivascular 
spaces of the vessels of tlie subaraclinoid 
space, pia, and cord on the one hand, and 
the interpial space on the other liand 
( X 350.) 


by the pressure of the tumour or by thrombosis, the resultincr damatre tc 
the nervous tissue of the cord is confined to the area supplied bv the pene- 
trating branches leaving the arter\' at the level involved. Below thal 
level the circulation is maintained by anastomotic vessels derived from tlu 
III ercostal, subcostal, and lumbar arteries, which reach the cord throiml 
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the inter^•e^tebral foramina. In the spinal veins the flow of blood is from 
below upward, and the collateral channels are fen- in number ; therefore tlie 

veins below a growth are commonly 
found distended. This distention is 
nn important contributorv factor to 
the changes found in tlie cerebro- 
spinal fluid below the block; and. 
moreover, may possibly cause neia'ous 
syj^rptoms referable to a segment 
below the tumour, not only as an 
effeet of the ^'enous stasis upon the 
nein-oiis tissue, but also from the pres- 
sure exerted by the engorged vessels. 
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Fig. 259. — The meninges at the level of 
compression. The dura is thickened, ns 
are also the walls of the blood-vessels. The 
perivascular tissue is infiltrated by small 
round cells. ( X 90.) 
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Fig. 2G0. — From a case of cervical 
Icptomcninpoma. Foreign body giant cells 
in the thickened spinal membranes at the 
level of the tumour. ( x 100.) 
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Fig. 2GU— Giant cell in tlie medics of 
the arachnoid at the level of coinprc'^sion. 

It is of the foreign body type, and is in 
process of ingesting round ceils and pig' 
nicnt granules. ( x *100.) 

The microscopic changes — sur- 
prisingly few sat'e when the coin- 
in-ession is of long standing— arc 
grouped by Stewart and lliddocli 
under three heads : (1) Al the site of 
compression ; (2) Bcloze the site of 

compression ; (3) Above the site oj 
compression. 


1. At the Site of Compression. ... 

a. The spinal membranes are thickened, and the arachnoid cont.nns gian 
cells engaged in the ingestion of blood-pigment (Figs. 250-2G1). 
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h. The endothelial cells lininjj the perivascular s])aecs are cedematous, 
and the lumen of the space contains small round cells and granules, sometimes 
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Fig 2G3 — Round cells and granule 
the mterpial space at the level of c 
pression of the cord. ( x 400.) 


Fig. 2f»4. — Gliosis in the posterior 
columns of the coni at the point of com- 
pression. { :< 40 n.) 



, I'tc- -Co.— Motor cells from the anterior 
horn of the spina! cord of a dog. at the level 

hut the lower cell has lost most of its Xissl 
^Jdes. and the nucleus is undergoing 
haryolysis. Methylene blue stain. ( ;; hoo.) 


in such quantity as to obliterate the adv 
space). (Figs. 262, 263.) 


•entitial hmiph space (Virchotv-Robin 
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„ . 7 , — aors.ll re-rionin 

n case of leptomenineioma of the cemeal 
region. Stamt^ by .Marchis method. Note 

Joruni^Tx 25"; P-"-- 


Fig. 2()S. — Early de'Ociitl- 
in^ degeuenition in ppina! 
cord of dog, below point of 
compression. AIthoii::h tliere 
■^as complete analgesia and 
partial paraplegia below th« 
level of the tenth dorsal sc^‘ 
ment, degeneration is scanty 
and apparently selective. 
Weigert stain. ( y 1(>.) 


nearest the point of comtirp changes are first seen in the cells 

trie. Later the nuclei losl thp°"' 1 their n«clei e.vcen- 

clemonstrable {Fig. 265). ehroniatin, and Xissl granules are no lonjfcr 
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f. In tlic white mnttcv the severity of the process is again greatest in 
the area nearest the tumour. The neuroglia proliferates, many of the axis 
cylinders are destroyed, and the myelin sheaths arc swollen. 

2. Below the Site of Compression.— 

a. The veins arc engorged and dilated. Tiicir walls, and the walls ol 
the arteries, are thickened {Fig. 2GG). 






/• 
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Fig. 209. ^From n ense of cervical leptomcningioma. Cervical coni iimocdiafcly below 

tumour, showing unilateral clesccntling clcgoncrotion. Weigert .stain. ( x 5.) 

I). The lumen of the perivascular spaces does not contain small round 
cells or granules. Around the vessels of the cord there may be some prolifera- 
tion of neuroglia. 

c. Descending degeneration in the fibre tracts is scanty save in late cases, 
and out of all proportion to the 
clinical features {Figs. 267-270). 

3. Above the Site of Com- 
pression. — 

a. There is isolated degenera- 
tion of a few ascending fibres. 

In the absence of sufficient 
degeneration in the fibre tracts 
to account for clinical symptoms, 
the only possible explanation of 
the latter is that the interruption 
is not an anatomical one. since 
tlie conducting paths may resume 
their function if the tumour is 
removed at a sufficiently early 
stage. According to Stewart and 
Riddoch, recoveiy of the con- 
ducting system is possible even 
after the fibres have lost their 
myelin sheaths ; and function 
may return to motor cells in the 
anterior horns after thej' have 
become swollen and their nuclei excentric. The interruption is due ; (1) To 
the pressure of the swollen blood-i'essels upon the nervous elements ; (2) To 
the pressure exerted by the exudate from the intramedullary blood-vessels 
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Fig. 270. — From n case of cervical leptomenin- 
giomn. Dorsal region of cord, showing advanced 
bilateral descending degeneration in the lateral 
columns. On the one side this has been produced 
by the pressvire of the tumour, on the other by 
pressure of the cord against the opposite bony wall. 
Weigert stain. ( x 5.) 
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and lymphatics ; (3) To malnutrition and deficient oxygenation of the 
tissues, i^artly because of the decreased permeability of the ^'cssel walls, 
and jDartlj^ because of the chronic congestion. 

Where the pressure is long-continued the motor cells in the grey matter 
are the first j^ermanently to lose their function. Where an artery has become 
blocked, permanent loss of function ma}’- also occur in its area of distribution. 

The degree of compression of the cord varies ; in one case in the present 
series, after remo^'al of the tumour the cord n-as found to be onc-si.xth of its 
normal size. Post-operative recovery of function is more likely when the 
cord has been flattened graduall}’’ over a considerable length than when it 
has been indented deepl.y by a circumscribed growth (P/g.s. 271, 272). 



Figs. 271 , 272 .- 
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of these two explanations is cliHicnlf. to reeoneile witli the laws of llnid 
pressnve ; yet some such proecss must he ])ostnlated to aeeonnt lor the elinieal 
features. These hypotheses arc supported by the observation that in certain 
cases the withdrawal of cerebrospinal Ihnd from that ]iortion of the stib- 
arachnoid space below the tumonr may lead to variations in the intensity 
and even in the level of the clinical signs. In such cases the removal of the 
buffer previously jirovided by the fluid jicrmits the tumour to exercise the 
greatest pressure of which it is capable. 

Xni. CLINICAL FEATURES. 

The following description of the clinical features of cases of le]5tomcnin- 
cfioma of the cord is based upon a study of the case records of .31 patients 
treated at the Mayo Clinic, and 29 reported in the literature since the year 
1918. Five of the former came under my personal observation, through the 
courtesy of Drs. tV. D. Sheldcn and A. W. Adson, of the Neurological Depart- 
ment, and are described in full on pp. 4G2-469. 

It has been customary to divide the course of the disease into three 
periods or ‘cycles’; (1) The root cycle; (2) The Brown-Sequard syndrome: 
(3) Complete paraplegia ^vith urinary and rectal incontinence. ^Yhilc this is 
useful for descriptive purposes, it lias the effect — common to all such artificial 
divisions — of obscuring the essential continuity of tlic manifestations of the 
disease. I prefer to regard its clinical features from tlic point of view of 
the pathological physiology and anatomy of the parts affected. While the 
majority of patients will probably first seek medical advice during the so-called 
root cycle, the nature of the pain from whicli they suffer is unfortunately 
rarely recognized at this stage. Wlien the final diagnosis is made the patient 
shows features of both second and third periods, the diagnostic value of which 
can be appreciated only by a proper understanding of the processes concerned 
in their production, ^foreover, since the s\nn]itoms vary according to the 
relation of the tumour to tlie spinal cord, no one descrijition is apjilicable to 
all growths. That which follows will not be subdi^•ided in any way. 

There is wide variation in the duration of symptoms and signs from their 
onset until operation. In many cases such delay in exjdoring the cord is 
avoidable ; in a very few, difficulties in determining the exact level of the 
growth force the clinician to wait until the course of the malady ]jrovidcs 
him with more eomplete information upon which to base his diagnosis. In 
the present series the average duration of the disease was 30-S months ; the 
shortest history given was 1-5 months (one case), and the longest 84 months 
(four cases). 

The first symptom complained of is usually pain. In but six eases of 
the present series (10-0 per cent) was pain absent during the whole course 
of the disease. Tliree of these patients had anterolateral tumours, whose 
presence does not necessarily give rise to pain, while three suffered from 
posterolateral grov.-ths of small size, probably situated between two adjacent 
bundles of posterior nerve-roots. Pain is almost always due to pressure upon 
posterior nerve-roots, and since at the beginning onlv a few fibres are involved 
by the neoplasm it is often at first strictly localized to one place on the 
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surface of the body. Later, as more and more fibres become involved, the 
pain radiates along the ner^^es joined bj'^ the affected roots. It is at first 
unilateral, but may become bilateral where the tumour is extensive, or where 
the opposite 2rosterior root is jrressed against tlie bony wall of the spinal 
canal ,• and strictly dorsal growths may give rise to bilateral pain from the 
first. The pain is described in a Amriety of terms : aching, drarving, shaip, 
dull, gnaAA'ing, tight, cramping, stinging, and pricking. Sometimes it is con- 
tinuous, sometimes it occurs in almost unbearable paroxysms, Avhich may be 
separated by inteiwals of comjrlete freedom. An attack ma}’’ be precipitated 
or intensified by any sudden jarring moAmment, especially of the spine, or hv 
coughing or sneezing ; all these faetors alter the relation between groivth and 
fibres, the last trvo hy causing a momentary increase in the fluid pressure in 
the subarachnoid space. Pain is often AA'orst Avhen the patient is recumbent, 
and is relicAmd by’’ the assumirtion of an erect position. Thus a history may 
be giA'en that the patient is av’akened by pain after a few hours of sleep, and 
can obtain relief only bj' getting up and walking about ; indeed, many 
discoAmr for themselAms that they 2Jass the night most comfortably by sleeping 
in a sitting 250sture in a chair.* 

At this stage it may'' be discoA'^ered that one spinous process is acutely 
tender ; this belongs to the A'ertebra innervated by'- the segment opposite 
Avhich the tumour is groAA’ing. More rarely it is possible to demonstrate some 
rigidity' of the bony' spine immediately' OA'er the tumour, a sign which results 
from direct irritation by' the groAving neo 2 flasm. Root pain disappears as the 
disease progresses, when the syna2Jse betAA'een root-fibre and neiu'e-cell of the 
second neurone becomes functionally' paraly'sed, or Avhen the conductivity of 
the second neurone is interrupted. Later in the disease there may' deA'elop 
23 ain AA'hich has a bizarre distribution. It is more than likely that this is the 
result of pressure U23on the ascending tracts, a 25oint Aidiich Avill be discussed 
later (p. 436 ). 

While root 25ain is present, and cA'en sooner, 2)arassthesia3 may' be felt iu 
the skin area su23plied by' the irritated roots oA'er a period AA'hich may last for 
y'ears. Occasionally' a A'entrolateral tumour first discloses its presence by 
giA'ing rise to contralateral 23arffisthesiae. In such a case the groAA’th presses 
the 02J230site side of the cord against the AA-all of the canal, and in this aa.ia 
sensory' tracts are irritated before their indiA'idual fibres haA'e crossed t le 
cor’d. The feeling most often complained of is numbness and coldness, rut 
others, such as formication, bui'ning, tingling, a sensation as of wool upon 
the skiir, may' occur. As a rule pararstliesioc are of more uniform intensity^ 
aird are more coirstantly' present than is pain ; but there is no sharp dir i( nig 


* The e.xplanation of ttiis fact is by no means simple ; tliree factors may be r ■ 

(1) The AA’eiglit of tire cord itself may' tend to slacken the posterior 
doAvnAvard to the interA'ertebral foramina. (2) The spinal column is longer m * 
position than it is in the erect. The increase is due to expansion of the interA e 
AA'hen freed from their task of transmitting the AA’eight ot the body P has nointed 

roots are therefore under less tension in the erect position. (3) Dr. A. AA . , ® ‘ .Ji cnacc 

out to me that there is probably an increase in the fluid pressure in the su a • of 

during sleep. Thus the headache of intracranial tumour often begins m le • (.• . 

the morning, and a cranial decompression, adequate during the day’, may 
and bulging after the night. Possibh' all three faetors are contnuutory . 
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line between, for cxnjnpk, n mild btu-ning sensation, and a similar but more 

intense sensation which is interin-eted as pa»'fnl present. 

tVhile pain and par.Tsthesia; arc possibly the onl> Iffcctcd 

sensorv chaimes mav be detected over the area supplied b\ the aircctcci 

roots.' Diminution i'n response and over-reaction to 

nnd temperature mav all be present in the skin territory of the affected >r . 
The terms ‘In-periesthetic’ and ‘ hypcralgcsic ’ commonly applied to 
ire erroneous, in so far as they describe the condition of only some of the 
receptors in the area : “within this area there may be dcfcctiye ^ 

pinprick, blit the sensation produced by the latter when the stimu us is cffectn c 
is ibnormallv disagreeable. It is better therefore to speak of this as an area 
of ‘over-reactioir rather than ‘hyperalgesia’ . (IMcdical llescaich Com . 
Injuries of the Spinal Cord and Cauda Equina. Special Report Series, Ao. 88.) 

■ A m-ou-th which presses upon the anterior root-fibres discloses its presence 
bv fTi^-h^<T rise to disturbances of function of the I'oluntary muscles which 
thev supply. Dm-ing the stage of irritation muscular tremors are observec , 
and occasionallv clonic spasms which may be so intense as to be pamtul 
CVhen the nerve-fibres are completely interrupted there occurs a Haccicl 
paralvsis of the muscle-fibres which they supply ; but before the whole ol 
anv one muscle becomes paralysed, the conductivity of all anterior ncric- 
roots arising from the three adjacent cord segments which supply it must be 
destrove^. Such a condition is characterized by progressive atrophy of the 
muscle : at first by the presence of the electrical reaction of degeneration, 
and later by loss of response to both galvanic and faradic currents : and by 
the abolition of anv reflex which the paralysed muscle may subserve. 

As has been emphasized, there may be associated with these features 
eiddence of pressure upon the conducting tracts of the cord, and this has been 
detailed in a preidous section (p. 420). As the tumour grows it gi'adually affects 
the more deeplv situated bundles until all or nearly all of the conducting systems 
on the homolateral side of the cord are interrupted. A progressive paralysis 
of the muscles on the homolateral side of the body innervated by segments 
of the cord below the point of compression now ensues, and this is of the 
spastic t}-pe. The period wliich elapses before signs of motor weakness appear 
is variable ; as has been stated, ataxia is often mistaken by the patient for 
weakness of the affected limb. Table VII shows the nimiber of cases in which 
‘weakness’ was an initial symptom (see, however, p. 421). 


Table VII. — ^XuiiBER OF Cases in wnicn ‘ 1 Ye.akxess ’ was ax Ixitial Symptom. 


Sra'ATioy or TC3iouu 


TOT.IS 1 

‘ TVe riRn* SY^rpioji tn 

Anterior 
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1 

Anterolateral 
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1 

Posterolateral . . 

. . 

38 

8 

Posterior 


T 
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Finally, M-hen the conductivity of one half of the spinal cord is largelv 
interrupted, the patient jn-esents a clinical picture knoivn as the Brosji-Sequard 
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syndrome. Reference to the section on Clixical Physiology will show that 

tlie results of such a unilateral lesion will be the followino’ • 

£? * 

1. On the Homolateral Side, in Areas Supplied from Below ibe 
Level of the Lesion.— 

a. Spastic paralysis of the muscles, with exaggeration of the reflexes in 
which they are concerned (see, however, p. 431 ). 

h. Loss of apiireciation of the compass test. 

c. Astereognosis, and loss of the power of aiipreciating passive move- 

ments and of comparing weights. 

d. Loss of appreciation of vibration. 

2. On the Contralateral Side, in Areas Supplied from Below the 
Level of the Lesion. — 

Loss of appreciation of painfid, thermal, and tactile (less compass test) 
stimuli. On account of the r'arying obliquity with which these fibres cross the 
cord, such sensory loss will never extend quite so high as the level supplied by 
the segment ini'ohTd. jMoreoi'er, the level of tactile loss will be loivest. since 
fibres con'i'e3’-ing this sensation cross the cord more obliquel.v than those con- 
^•eydng sensations of pain and temperature; and such tactile loss is only 
partial. 

Sometimes the area of skin on the homolateral side wliich is supjdiccl by 
the neri'e-roots arising at the level of the tumour is found to be completely 
insensitive to all forms of stimuli. In the thorax this area is in the form of 
a band. Since the researches of Sherrington hai'e shown that complete 
sensoiy loss occurs only after the destruction of all the roots arising from the 
thi’ee contiguous segments which are concerned in the innen'ation of an_v one 
ai’ca of skin, such a finding jiostulates the jiresence of a tumour of sullicicnt 
vertical extent to produce this destruction. In addition to this totally 
insensitii'e ai-ea a zone of over-reaction, usually bilateral, is commonl.v present 
at a level which corresponds to the segment of the cord immediately above 
that compressed bj’' the grow th ; this zone is due to irritation of posterior 
nen-e-roots bj' the upper part of the tumour, and possibly by distended blood- 
vessels and a cerebrospinal fluid under increased pressiu'e. 

I hai'c been unable to correlate the position of the tumour with the 
degree of loss of each of the tj^pes of sensation. Most frequenth" tactile 
sensation is less affected than the other forms, and this finding is due to flic 
greater number of paths by which impulses con^’eying sensations of touch 
may travel in the cord. Rarely ^ — as in two cases in this series tactile sensa- 
tion mar' be jireserr'ed when there is comjilete analgesia and thennanccsthcsin. 
The deep-pressui'e sense and that of position of joints are often retained unti 
a late stage of the disease, although in isolated cases the latter max ic 
impaired singlj'. Selectix’e interference xvith afferent impulses is more o en 
a feature of intramedullary groxx-ths. 

If operation is undertaken in the presence of ex'idence of unilatera com 
pression, it is occasionally found that the sensoiy loss has been on t ic same 
side as the tumour, ivhile the earliest motor palsy has ajipeared on t ic con ra 
lateral side. This group of symptoms and signs is knoxvn as the rntrM< 
Broivn-Sequard syndrome It has been explained on mechanica groiim s 
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the result of disiilacement of the cord against the houy wall of the spinal 
canal on the side opposite to the growth. 

As the iirterruption of the cord progressively involves the coutvalatcivil 
side, spastic paralyses appear on this also, and sensory changes arc found on 
the homolateral side. At this stage examination sho^\•s sensory loss which 
varies somewhat with the relation of the growth to the cord, although in late 
cases it is relatively easy to map out the u]>pcr level of the defect. IMicn 
the sensory loss is at all profound, sphineteric disturbances are present in 
from one-third to one-half of the cases (p. 4-tO). As the paralysis deepens, 
the posture of the limbs, and especially of the lower limbs, assumes one of 
the two forms to which attention was originally directed by Babinski : 
‘paralysis in e.xtension’ and ‘paralysis in flexion’. 

Paralysis in Extension. — This occurs when the great corticospinal motor 
tracts alone are damaged. The increase in tonus affects cxtcnsoi-s and flexors 
equally. It is possible for this tr-pe of paralysis to occur in cases of lejrto- 
meningioma, although it is more characteristic of hemiplegia and primary 
lateral sclerosis. But when a tiuuoiir is situated on the ventral aspect of the 
cord at the level of the highest cervical segments, its ]3rcssure falls first and 
most severely upon the pyramidal tracts, here situated on the surface. In 
this condition the arm is flexed and pronated, the leg c.xtcndcd at the hij) 
and the knee, the foot plantar-flexed and the toes dorsifle.xcd. The spasticity 
is inci’eased by efforts at mor’enient, but is diminished during sleep, when the 
tonic centres in the mid-brain are not stimulated to activity by a constant 
centripetal stream of external impressions. 

Paralysis in Flexion. — This is the usual posture assumed by tlic limbs of 
patients suffering from such e.xtramedullary growtlis. In these cases the 
pressui-e affects not only the pyramidal but also the extraprTamidal tracts ; 
the loss of the tonic influence of the latter principally affects the extensor 
group of muscles, while the flexor gi-oup maintains a considerable degree of 
tone. The hip and knee are flexed, the ankle is dorsiflexed. Extreme activity 
of the reflexes of defence is the characteristic feature of this tr 7 )e of paralysis ; 
the tendon-jerks subserved by extensor muscles may be greatly diminished or 
lost (knee-jerk, ankle-jerk), although such a reflex as the hamstring- jerk is 
increased. The degree of flexion is from time to time increased by ini'oluntan' 
and sometimes painful spasmodic contractions of the flexor muscles. 

Occasionally the degree of sjjasticity is so extreme that the term hyper- 
spastic is applied to the paralysis (Mouzon). This may be cither in flexion 
or extension ; tlie rigidity persists during sleep, and spontaneous painful 
spasms are frequent.* 

In the most severe cases of compression of the cord, the i^aralvsed muscles 
pass through a spastic stage to a final stage of flaceidity. Yoluntary move- 
ment is hnpossible, and no skin- or tendon-reflexes can be obtained in the 


...v, short e.\pIanation of these differences in tonus niav be germane to the subiect. There 

imstuml hi'umr^^Tliirtn™^'- extensor, which maintains a steady tonus and is 

1^.0 ? - 1 be controUed by a distinct subcortical descendin<r 

nha ic i M "bich is a pure spinal rXx and 

VOL. XIV. — NO. 55. 
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extremities. Such a state is generally held to be jiroof of irrecoverable dama^'e 
to the nervous tissue of the cord, but in one case m tliis series the patient 
recoA'ered some motor jJower after removal of the tumour. In tliis 
laminectomy was perfonned eight months after the onset of sjuiiptonis. when 
the jiatient had complete flaccid palsy of both legs. A growth at the level 
of the ninth dorsal vertebra had compressed the cord to half its normal size. 
It was completely removed, and two months after operation muscular power 
had returned almost entirely. 

In the final stages of the disease the patient is, of course, completely bed- 
ridden. Paralysis and sensor}- loss are absolute below the level of the giwrth. 
and the evacuations are passed involuntarily. Moreover, Ms condition is 
intensified by the appearance of trophic disturbances. The insensitive skin 
is smooth and shiny, and the subcutaneous tissues may be oedeniatous. 
Trophic ulcers form, and the most exti-eme care is required to prevent the 
occurrence of bed-sores ujion such projecting parts as the sacrum and great 
trochanters. I’asomotor disturbances such as are met with in Raynaud's 
disease or ervdhromelalgia may appear. There may be either profuse sweating 
or anidrosis of the parts ; tliis question rviU be discussed when the localizing 
value of sudomotor reflexes is considered. Such patients are ver}* subject to 
infection of the genito-urinary system, and indeed a common cause of death 
in untreated cases is ser'ere pyelonephritis, secondan.- to the cystitis which 
it is almost impossible to prevent. Intercurrent respirator}' infections can}' 
off other patients, whose condition of inanition makes such a complication 
almost always fatal. Organisms from infected bed-sores may reach the general 
circulation, and e^■en, by direct extension, the subarachnoid space. Still other 
sufferers die of exhaustion, worn out by pain and lack of sleep. 

XIV. LEPTOMENINGIORIAS IN SPECIAL SITUATIONS. 

Cervical Region. — Tumours of the upper part of the cem'cal region 
present 'many interesting features. Large specimens ma}' extend tluough i c 
foramen magnum into the posterior fossa of the skuU, in dangerous proxinut} 
to the medulla oblongata and the last four cranial neiwes. Thus in a case 
reported by Frazier and Spiller there was atrophy of one side of the tongue, 
and after operation the patient died of respirator}* failure, doubtless ue o 
paralysis of the respirator}* centre in the bulb as a result of post-operatn c 
oedema. Respiratory difficulty prior to operation may occur from para}-'® 
of the diaphragm (phrenic neiwe) and the accesson* muscles of respiration. 
Sometimes difficulty in swallowing and dysarthria are present. From imp ua^ 
tion of the posterior root of the second cermcal nen*e severe headache ma} 
felt throughout the distribution of the great occipital nen*e, and pressure 
the ujDper cers'ical anterior roots may lead to atrophy of the nuclia musc^^^ 
on one side. A full report upon a patient with such a tumour w ° 5^" 
under my observation is presented on p. 462. It may be^ men loi ^ 
here that this patient had ^'omiting which was not associated wit naus 

however, there was no papilloedema. i - • f the 

"IThen the level of the tumour is such as to cause spastic pi^ } s’® 
arms, an interesting condition known to the ancients as pandicu alion n . . 
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observed. Here tlie act of yawning is aceoinpanicd by involuntary inovc- 
nicnts of the arms and fingers similar to the voluntary movements often 
performed with tliis act. termed ‘stretching'. According to Piirvcs-Stewart. 
“these movements are due to uncontrolled activity of tlic striato-sjiinal 
system. In other words, they arc released postural reactions in muscles 
deprived of voluntary control, and the more severe the lesion of the jiyramidal 
tract, the more marked is the pandiculation”. Pandiculation was an inter- 
esting feature of the case mentioned in the jircccding jiaragraiih. 'When the 
iwowth is in the region of the lowest four cervical segments, there may be 
flaccid palsy of one arm. Usually the sequence of paralysis is : (1) Homo- 
lateral arm ; (2) Homolateral leg ; (3) Contralateral leg ; (J-) Contralateral 
arm — an order which affords evidence of grouping of the fibres in the 
233 T'amidal tract according to their distribution. In a few cases the contra- 
lateral side is first affected, as a result of pressure of the cord on the opposite 


bonj' wall. 

As one manifestation of disturbed sj'mjiathetic innein'ation, tumours of 
the cervical cord ma}^ give rise to differences in the size of the pupils. In 
conunon with other associated phenomena, this is due to pressure ujmn 
visceral efferent jjathwaj's in the lateral columns of the cord ; sjTnpathetic 
fibres do not leave the cord until these tracts reach the eighth ccn'ical 
segment. 

Occasional!}'' growths in this region give rise to false localizing signs. 
Thus at first they may cause sensory and motor synqAoms referable to the 
lower extremities. These are the result of jjressure ujDon both afferent and 
efferent conducting tracts, and it would ajjpear that the fibres ser^'ing the 
extremities, and e\'en parts of the extremities, are gathered into gi'oups in the 
lateral columns. If the incidence of the j^ressure be such as to involve 
the bundles for the lower e.xtremities earl}' in the disease, these ‘false signs’ 
ai3j)ear, and onl}' careful nem'ological and other examinations will jorevent 
the jjerformance of laminectomy at a wrong level. 

Dorsal Region. — ^IVhen the grou-th is situated in the middle part of the 
dorsal jiortion of the cord, signs and s}'mptoms may appear which are referable 
to segments above its level. Thus there may occur pain and parresthesise 
along the internal aspect of the arm and in the fingei's, which may pr'ecede or 
accompany true root pain. Vasomotor disturbances and a sensation of weak- 
ness ma}' also be present in the same area. These ‘false’ localizing data have 
been variously explained as being the result of disturbances in the svm- 


pathetic system (p. 422), or as being due to irritation of the cord at this 
higher level consequent iqjon an increase in the pressure of the cerebrospinal 
fluid abo% e the groirth. Again, jJain may be complained of in areas distal 
to the distribution of the segment of the cord involved. For exanrple, a 
patient having a tumour in the mid-dorsal region ma}' suffer from iiain in 
the lep. Such pain is felt in a zone wliich does not usually correspond to 
the distribution of any one nerve, and may appear on the opposite side 
of the body after a unilateral course of months. It is increased by exercise 
and occasionally started by jerky movements of the spine. At the same 
time there may peur sudden momentary palsies of the legs as a result 
of ulnch the patient may fall; similar momentary ataxias of the lower 
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extremity are also found.* Sometimes vasomotor disturbances of the lower 
limbs manifest themsch'es as a A-^arying amount of oedema about the feet 
and ankles. 

It is difficult to offer a satisfactory physiological cxjrlanation for these 
pains. The theory that they are due to pressure of the cerebrospinal fluid 
upon the posterior columns of the cord does not complete^ explain all the 
facts. This is certain, that their distribution places their origin in the cord 
itself and not in airy of its nerve-roots. They arc probably due to the 
pressure of the tumour upon the ascending tracts in the lateral columns of 
the cord, and like those occurring in eases of cerrdcal grorvth offer evidence 
for the grouping of these fibres according to their ultimate connections. Their 
importance lies in the fact that if their true character is not recognized, tlic 
cord may be explored at a Avrong IcAml. 

Conus and Cauda Equina. — ScAmral distinctiAm features characterize the 
loAvest part of the spinal canal and its contents ; — 

1. The lumbar and sacral portions of the bony canal are relatively 
i-ooiny. 

2. The spinal cord ends at the loAver border of the first lumbar vertebra. 

3. The lumbar, sacral, and coccygeal segments are very close together at 
the loAver end of the cord. Thus they are croAvded into that portion of it 
lying under the tenth, elcA^enth, and twelfth dorsal spines. 

4. BeloAv the Ica'cI of the loAver border of the first lumbar vertebra the 
bony canal is occupied by the lumbar’, sacral, and coccygeal nerve-roots. 

From these features trvo generalizations may be made Avith regard to 
tumours of this region : — 

1. A relatiA’ely small tumour at the loAver end of the cord ma}' affect 
seA'eral cord segments, and therefore a Avidc peripheral area. Moreover, it 
may implicate scA^eral nci'Am-roots, as Avell as the cord itself. 

2. A tumour of the cauda equina ma}'' groAV to a A'cry large size ('giant 
tumour’) Avithout definitely announcing its presence. The roominess of the 
canal and the mobility of the nerA^e-roots permit the groAvth to expand Avidcly 
in all directions Avitlrout causing symiptoms of j^ressure upon the structures 
among Avhich it is groAving. Further, in this situation the clinical fcatiucs 
AA’ill be referable to nerAm-roots, and eAudence of interruption of conducting 
tracts Avill be lacking. Rarely is it possible to foretell the level of sue \ a 
tumour accuratcl}^ since AA’idely separate areas are supifiicd by nervc-ioots 
Avhich here descend close to one another for considerable distances (p. IS-)- 
In comparison AA'ith other tjqjes of groAvth found in this situation the Icpto 
meningiomas tend to giA’e a rclatiA'ely clear-cut picture (moderate size, cm a]) 
sulation), although in many cases the history is a long one (sloAAness o 
groAvth). 

The characteristic syndrome presented b)’' a tumour of the cauda equina 
includes pain, atrophic paraly'^sis of the legs, perianal and other anaist icsis, 
and disturbances of the sphincter muscles of the bladder and rectum. 


* These findings arc more common in cases AA’hcre the cord is .i,„‘ ti'imoiir le 

dural groAvth. They arc probably due to sudden changes in the relation o 
the cord.' 
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Pahu — This is the first and may be for long the only symptom. It may 
be constant from the beginning or may become so only after one or more 
paroxysmal attacks. In character it is apt to be of the dragging, pulling, or 
blirnin" typo, and it is M'orst in the recumbent position. It is aggra^ ated 
by jolting or twisting movements of the s])ine, and jjarticularly by internal 
rotation and adduction of the hip-joint, a manoeuvre which stretches the 
affected roots. Oftentimes it begins as a diffuse vaguely localized ‘lumbago , 
or over one or both trochanteric regions. Later it may radiate over tlie 
distribution of one of the main nerves of the limb, for e.xamj^lc as ‘sciatica , 
which mav be bilateral. Occasionally there arc para;sthcsia: such as numb- 
ness in the feet. Pain and tenderness over a particular vertebra may indicate 
tlie seiiment from which an affected root arises. 

Atrophic Paralyses . — All degrees of atrophic paralyses up to complete 
palsy may be encountered. Usually by the time these patients come to 
operation muscles of both limbs are affected, although perhaps unequally. 
In the earlj* stages fibrillary twitchings maj* be observed, and in some of these 
muscles atrophy may not be demonstrable, although definite loss of ])owcr 
and loss of tonus are present. Occasionally the paralyses are selective ; thus 
bilateral footdrop is a conmion finding. 'tVhen the growth is of sufficient 
vertical extent to reach the lower end of the cord itself, some of the muscles 
may be spastic rvhile others are flaccid. The latter show the usual changes 
in their response to faradic and galvanic currents, 

Anccsthesia . — In all the cases in this series sensory changes were present. 
The degree of loss varies from slight blunting of ajjpreciation to total aiifcs- 
thesia for all forms of sensation. If the changes are slight, the areas affected 
are ill-defined and difficult to delimit accurately ; on the other hand, complete 
interruj^tion of one nerve-root gives rise to an area which is sharply marked 
off from surrounding normal areas, since these may deri\'e their supply from 
roots which take their origin some segments away from the affected root. 
Occasionally, as in the case of gi’Oui:hs at a higher level, the loss of sensation 
may be dissociated ; thus in one patient, where the tumour was at the lower 
border of the first lumbar vertebra, touch was felt over the whole of both 


limbs, although below the knees there was a loss of response to painful and 
thermal stimuli which was almost complete in the feet ; and often the deep 
pressime sense alone is well preserved. A frequent finding is the so-called 
saddle anresthesia which involves the penis, scrotum, and perianal regions, 
and is due to involvement of the third, fourth, and fifth sacral roots. 
Occasionally the destructive process seems to pick out only a few fibres of 
a root, as in a case which presented a small oval area of total anaesthesia over 
Hunter s canal on one side, in the territory of the third lumbar root. lYhile 
in many cases the sensory changes are rougldy proportionate to the degree 
of motor loss, the history of their appearance and progress does not aid 'the 
determination of the point of origin of the tumoiu-, for the patient is often 
unaware that any sensory loss is present. 

Pefexes.—As in other tj-pes of lower motor neurone palsv, the tendon- 
3er -s are dmmushed or absent. When the grou-th presses upon the epiconus 
t lere niay be e\ndence of interference uith the pjTamidal tracts, as in a case 
reported by Aeuhof m which absent tendon-jerks were associated with bilateral 
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upwai’d movement of tlie gi-eat toe on stimulating the sole of the foot. When 
the anal and bulbocavernosus reflexes are preserved the epiconus is obviously 
undamaged. 

Disiiirhanccs of the Sphincters . — ^These ai'e dealt with below. 


XV. DISTURBANCES OF VESICAL, SEXUAL, AND RECTAL 

FUNCTIONS. 

VESICAL FUNCTIONS. 

Like other organs whose Avails are composed of smooth muscle, the 
bladder receiA^es nerA^es from both sympathetic and autonomic systems. A1 

these nei’A'es reach it from the 


I.M.C. 


.t 1. 


.2 



Fig. 273. — Diagrammatic representation of tlio 
innervation of tlio bladder and its spliincters, 
constructed from a paper by F. J. ""i 

fCf Table VIII.) L, Lumbar segments; S. bacrai 
segments; I.M.G., Inferior mesenteric ganglion ; 

HP. Hypoga.stric plexus; H.N., Hypogastric 
nerr’o ■ P.N.. Pelvic nerve ; Pd.N.. Pudic nerr-e ; 

I S.. Internal sphincter ; E.S., External .sphincter. 

EgereiM fibres : Motor Inhibitoiy 

A Cerent fibres 


distribution of these nert^es is shoAvn in ^ 
their functions may be tabulated as folloAAS . 


hjqmgastric plexus. Those derived 
from the sympathetic system leave 
the spinal cord b3^ Avaj”^ of the 
anterior roots of the third, fourth, 
and fifth lumbar neives and pass 
to the inferior mesenteric ganglion, 
Avhere the majority are interrupted 
and their impidses transferred to 
ncAA’ neurones Avhich pass Avithout 
further interruption through the 
bypogastric plexus to the bladdci 
Avail. The autonomic fibres arise 
from the second and third sacral 
segments, and on each side unite 
to form the pelvic netve. This 
passes to the hypogastric plexus, 
Avhere the fibres have their cell 
stations ,• thence the new neurones 
pass to the bladder wall. Thcie 
are numerous ganglia upon the 
ramifications of these neives m 
the musculature of the a'iscus , 
their presence no doubt accoun s 
for its capacity of contraction 
even after its connections with 
the central nerA-ous sA^stem haAC 
been severed completely. 1 
compressor urethrfc or externa 
sphincter is composed of stna w 
muscle, and is innerAjted by c 
pudic nerve, deriA'cd from the 
second, third, and fourth sacr. 

segments. The arrangenmnt and 

jF/o. 273, and Avhat is knou 
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Tabic nil. — Impclsks CAimir.n by Xr.uvi-.s or Tim Bi-adoku. 


^EP.VE 

1 i:m:* 

‘.INT 

AJ'nipJiNT 

j Excitor 

InhUnton' 

HA-pogastric . . 

! Bladder and urethra 

“ j 

Posterior urcthm 

Peh-ic 

1 Bladder 

Both sphincters | 

Bladder 

Pudic 

j Compressor urethra; 

(Compressor urcthrx) j 

— 


According to Barrington, upon Avhose Avork the following description is 
based, reflex micturition depends upon five reflexes : — 

“1. Distention of the bladder leads to a powerful sustained contraction 
of the bladder. Both afferent and efferent paths of tliis reflex arc in the 
pebde nerves. Tliis reflex is abolished by dividing the spinal cord. . . . 

“2. Running liquid through the urethra leads to a powerful sustained 
contraction of the bladder. The efferent path of this reflex is in tlic pelvic 
nerves, the afferent usually in the pudic nerves. This reflex is destroyed by 
transection of the spinal cord. . . . 

“3. Distention of the posterior urethra leads to feeble, transitory con- 
tractions of the bladder. Both paths of the reflex arc in tlie hrqiogastric 
nerves. The reflex is not destroyed by division of the spinal cord in the 
loAver thoracic region. 

“4. Running liquid through the urethra leads to relaxation of the urethra. 
Both paths of this reflex as it was observed were in the pudic nerves . . . the 
method of observation does not exclude the possibility of the other two pairs 
of nerves taking part in the efferent side of the reflex. The reflex is not 
destroyed bA* diA-ision of the cord in the lou'er thoracic region. . . . 

“ 5. Contraction of the bladder proA'oked by distending it leads to relaxa- 
tion of the urethra. The afferent path of this reflex is in the pel\’ic nerA'es, 
and the efferent in the pudic nerA'es. The reflex ... is not abolished by 
diA-iding the cord in the posterior thoracic region.” 

These observations Avere made upon A'arious manuuals, and it is uncertain 
hoAv far the results can be airplied to the act of micturition in man. NcA'cr- 
theless, as AA'ill be shoAA'ii, the A'arious disturbances of control found in com- 
pression of the cord can be explained on the basis of Barrington's fiA'e reflexes. 

The state of the sphincter muscles is under cortical control ;* and tliis 
control is exercised according to information reaching the brain relath'e to 
the degree of distention of the bladder. Such impulses enter the spinal cord 
by Avay of the peh-ic nerves, and are said to reach the higher centres tlirough 
a series of short relaj's Ai-ithin its lateral columns. It is conmionly found that 
sensory changes are already profound Avhen the first derangement of the 


* One cortical micturition centre, Avliicli controls the A'oluntar\' sphincter muscle and 
the hulboKiA'cmosus muscle, is situated in the precentral gATUs, between the hip and shoulder 
motor centres. .4. second centre, controlling and inliibiting the internal bladder sphincter 
IS situated on tlic mesial aspect of each cerebral hemisphere, in the paracentral lobule close 
the cortical centre for the toes. (Pun'es-Stewart.) 
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functions of the bladder appears, and this is attributed to the cotitimied 
passage of sensations from the bladder along alternative short paths even after 
the main sensory tracts have been gi-ossly affected. 

The occurrence of vesical symptoms in the series under rerdew will now 
be tabulated from twm different standpoints : that of the level of the tumour 
and that of the relation of the tumour to the circumference of the cord. 

Table IX. — OccvnmsNCB of Vesicai. Symptous at Various Lei'els of Tim 

Spinai, Conv. 

Of 8 cervical tumours ; — 

Condition of bladder not stated . . . . . . . , . . 1 

Of remaining 7 : — 

No disturbance . . . . . . . . .3 (43 per cent) 

Disturbance an initial symptom . . . . . , . . . . 2 

Disturbance a late symptom ... . , . . . . . , o 

Of 38 dorsal iiimours ; — 

Condition of bladder not stated . . . . . . . . . . 4 

Urinary dilRculty present, time of onset not stated . . . . . . t 

Of remaining 33 : — 

No disturbance . . . . . . . . 6 (18 per cent) 

Disturbance an initial S 3 ’mptom . . . . . . . . . . 1 

Average duration of all dorsal tumours . . . . . . 32 months 

Average interval before vesical symptoms appeared . . 23 months 

viz,, after 72 per cent of the course of the disease had passed. 

Of 10 lumbosacral iumoms : — 

Condition of bladd* not stated . . . . . . . . . . 0 

Urinary difficulty present, time of onset not stated . . . . . . 1 

Of remaining 9 : — ■ 

No disturbance . . . . . . . • 2 (22 per cent) 

Disturbance an initial sj-mptom . . . . . • . . . . 1 

Average duration of all lumbosacral tumours . . . . 24 months 

Average interval before vesical symptoms appeared 19 months 

viz,, after 79 per cent of the course of the disease had passed. 

Of 4 tumours of conus and cauda : — 

Condition of bladder not stated . . . . ■ • • • • • 9 

Urinary difficulty present, time of onset not stated . . . ■ 0 

Of these 4 : — 

No disturbance . . . . . . • • • • ■ • ® 

Disturbance an initial sj'mptom .. .. .. •• •• 

Average duration of tumours of conu.s and cauda . . . . 49 month-S 

Average interval before vesical symptoms appeared . . 44 months 

viz., after 90 per cent of the course of the disease had passed. 


Table X. — Occurrence of Vesical Symptoms in the Various Relatioxsiiips of 
THE Growth to the Spinal Cord. 


Of 1 anlerior lumour : — 

Duration CO months, disturbance an initial sj’mptom 


Of 11 anterolateral iumours : — 

Condition of bladder not stated . . 

Urinarj’ difficulty present, time of onset not stated 
Of remaining 8 : — 

No disturbance 

Disturbance an initial sj’mptom . . 

Average duration of all anterolateral tumours 
Average interv’al before vesical sj’mptoms appeared 
viz., after 90 per cent of the course of the disease 


2 

. ! ^ 1 

1 (12 per cent) 

31 months 
27 months 
had passed. 


Of 38 posleroJaleral tumours : — 

Condition of bladder not stated . . 

Urinarj’ difficultj’ present, time of onset not stated 
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Of remaining 35 : — „ 

No disturbance . . ■ • • • • • ® 

Disturbance an initial symptom .. .. •• •• •• " 

Average duration of all jiosferolaleral tumours . . • . 31 monlns 

Average interval before vesical symptoms a])pcared . . 18 months 

viz., after CO per cent of the course of the disease had passed. 

Of 7 posterior tumours : — 

Condition of bladder not staled . . . . • • ■ • • • ^ 

Urinary difTieulty present, time of onset not staled - . • • o 

Of remaining C : — 

No disturbance 

Disturbance an initial symptom . . 

Average duration of all posterior tumours 
Average interval before vesical symptoms appeared 


2 (33 per cent) 


12 months 
11 months 


viz., after 92 per cent of the course of tlic disease had passed. 


Consideration of these figures shows that tlicrc is little relation between 
either the level of the tumour or its position relative to the cord and tlie 
occurrence of vesical symptoms. An explanation of the latter may now be 
offered. 

1. Lesions above the Level of the Second Lumbar Segment. — Urgency 
of micturition is the first complaint. In such cases all five reflexes are still 
operating, but some of the afferent impulses from the bladder to the brain 
have been interrupted. When the viscus reaches a certain stage of distention 
the whole sequence of refle.xes is initiated. This does not result from a 
primary forcing of the sphincters, since contraction of the musculature of the 
bladder is evoked by a lower pressure than that necessary to do so ; it is due 
to their reflex relaxation, unchecked by an ill-informed brain. When the 
urine has entered the iDOsterior urethra the operation of the second and third 
reflexes makes the demand imperious. 

As the fibres convej'ing bladder sensation become more involved, the 
ease udth which this reflex escapes cerebral control increases. The patient 
passes through a stage of nocturnal incontinence (when the weakened cerebral 
control cannot be reinforced by conscious effort) to the stage of periodic reflex 
micturition of wliicli he is aware, and finally to the stage of periodic reflex 
micturition of wliich he is totally unaware. It is to be noted that at no time 
is there a stage of retention with ‘overflow incontinence’ such as is present 
immediately after acute transverse lesions of the cord. 

Periodic reflex micturition cannot be due to a return to the normal com- 
bination of bladder contraction and sphincter relaxation, for such patients 
have always a variable amount of residual urine in their bladders. jNIore- 
over, the first two reflexes described are no longer operative. But since the 
tonic influence of the pudic nerves upon the external sphincter is also absent, 
a certain degree of intravesical pressure nill cause urine to enter the urethra ; 
the remaining three reflexes then come into operation. The clinical features 
are therefore due to a relaxation of the sphincter mechanism. In addition 
the capacity of spontaneous contractility possessed by the musculatin-e of the 
bladder may be sufficient to set in action the whole train of reflexes. 

In the presence of a ventral tumour incontinence may occur only when 
the patient is recumbent ; there is full control in the erect position. Probably 
the explanation of this feature is similar to that of the fact that root pain i's 
worst at night (p. 430). 
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2. Lesions of the Second, Third, Fourth, and Fifth Lumbar Segments — 

Tlie sequence of symptoms is the same as that detailed in the preceding para- 
graph, sa^'e that the relatir^ely- unimportant third reflex is not present to 
augment tire urgency and force of tlie reflex act. 

3. Lesions of the Second, Third, and Fourth Sacral Segments.— In 
tliese lesions bladder symptoms appear relatively earlj--, since the pressure is 
exerted upon botlr afferent and effei-ent fibres to the bladder where these arc 
concentrated in the roots and cord. They are at first irritative, and since 
the pehde nerves conve}'- the majority of important stimuli to and from tlie 
bladder, there results a period of h 3 q}ersensiti^’-ity of that organ, characterized 
by a frequent desire to micturate. The act may be painful if the bladder has 
to overcome the resistance of an external sphincter thrown into s])asm as a 
result of pressure upon the nerve-roots supplying it. In the later stages there 
is incontinence, and this is of a different type from that previously described. 
Both the detrusor muscle and the main sphineter mechanism are paralysed, 
and the bladder becomes a sac devoid of sensation which is passively 
distended with urine. At intervals tlie inti-avesical jiressure rises sufliciently 
high to force the internal sphincter, and urine escapes. The escape docs not 
cease when the pressure falls below that level, for the third reflex is still intact, 
and the feeble contractions eimked through the hjqiogastric nerve may succeed 
in expelling an additional amount. 

4. Lesions of the Cauda Equina. — In cases where the tumour implicates 
the cauda equina, disturbances of function of the bladder are by no means 
constant, and if present are a late feature. This is no doubt due to tlie 
escaiie of the v’hole or part of the fibres passing to the i-iscus. The clinical 
features are similar to those discussed in (3) above. 

Cystoscopic Appearances. — The wall of the bladder is flabb.v, and tra- 
beculation, if present, is slight. There is often marked loss of expulsive force. 
The condition of the sphincter varies with the level of the lesion, and may be 
deduced from the foregoing considerations. It is a noteworth}^ fact, and one 
which I ha'i'e not seen emphasized elsewhere, that although somatic signs 
and symptoms maj’’ be referable almost whollj’^ to interference with the con- 
ductivity of one-half of the cord, nevertheless the museulature of the bladder 
is affected as a whole. I have never observed unilateral atony in a case of 
cord bladder, 


SEXUAL FUNCTIONS. 

The act of erection is the result of efferent impulses which reach the penis 
through the pehde nerves. It maj'^ be brought about in a reflex manner as a 
result of sensor j'' impulses from the genitalia, which reach the cord b_y vai 
of the pudic nerves ; and it may also be accomplished through the action o 
cortical impulses upon the cells in the cord from which the efferent i wes 
of the pelvic nerves arise. Therefore lesions of the cord above the leic o 
the second sacral segment diminish or abolish cortical control, and conscious 
erotic sensations (pudic nerves). Tumours situated at the point of origin o 
the pelvic neri'cs, and tumours implicating the second and third saw a roo . 
maj' diminish and even destroj^ the power of erection. Occasiona J , as m 
case in the present series which has been discussed b}’' Parker, the power 
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erection is retained Avhilc that of ejaculation is lost. This observer agrees 
with Spiller that such a finding is best explained by supposing that the fibres 
which govern the act of erection leave the cord at a higher level than those 
which control the cjaeulatory inuselcs. The origin of the former is said to be 
chiefly in the second sacral segment. 'When the growth involves both seg- 
ments, or the roots arising from them, neither erection nor ejaculation occurs. 

RECTAL FUNCTIONS. 

The rectum possesses two sphincters — an internal of plain and an external 
of striped muscle. The tonus of the former is maintained by the pchde 
nerves ; the latter is supplied by the pudic nerves. Of the two the external 
is bv far the more efficacious, although when the motions arc hard and formed 
the tone of the internal sphincter may be sufficient to retain them, even when 
the external sphincter is paralysed. When the tumour is above the level 
of the second sacral segment, the first disturbance of defalcation to appear 
is persistent obstinate constipation. Normally tbe entrance of ficccs into 
the rectum gives rise to afferent impulses which produce the desire to defaccatc. 
If the occasion be suitable, the tone of the external sjihinctcr is relaxed by 
conscious cortical control. Extramedidlary pressure gradually cuts off the 
external muscle from cerebral impulses ; it remains tonically contracted, and 
constipation is the result. Later the tonic influences conveyed by the sub- 
cortical extrapyramidal tra.cts are gradually interruiitcd, and the external 
sphincter becomes more and more toneless. At first urgency and later inconti- 
nence occurs when the motions are fluid, as after the exhibition of ]>urgativcs. 
In the final stages even the slight tonus possessed by the internal sphincter 
may be lost — a condition for which there is at the present time no satisfactory 
explanation. In these circumstances, and provided the fa;ces are of a 
sufficiently fluid consistency, the rectum empties whenever fa;ces enter it. If 
the lesion is such that the muscles of the abdominal wall are paralysed, dis- 
tressing flatulent distention of the bowel may appear, from the absence of 
their aecessory aid in the act of defalcation. "When the growth implicates 
the second, third, and fourth sacral segments, or the roots arising from these, 
the external sphincter may be paralysed at any stage, early or late, and 
incontinence results. 

XVI. ACCESSORY AIDS TO DIAGNOSIS. 

It hile a careful history and a complete neurological examination must 
always provide the gi-eater part of the information upon which a diagnosis 
of extramedullary tumour is based, valuable confirmatoin' evidence may be 
obtained from two additional sources : (1) An examination of the physical and 
chemical properties of the cerebrospinal fluid. (2) Hadiograplnj of the spinal 
column after air or lipiodol has been introduced into the subarachnoid space. 

1. EXAMINATION OF THE CEREBROSPINAL FLUID. 

ProperUes of the Cerebrospinal Fluid in Health.— 

^ Pnvstc.xL Properties.— I f a hollow needle (the most suitable bore is 
l-oO mm.) IS introduced into the subarachnoid space and connected to a 
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three-way stopcock, the pressure of the cerebrospinal fluid may be measuvcd 
by fitting to the rmi-tical limb of the stopcock either a straight tube graduated 
in centimetres from its lower end — ^rvhen the pressure is measured in tenus 
of centimetres of cerebrospinal fluid — or a mercury manometer, when it is 
expressed in terms of millimetres of mercury. The former method is tliat 
usually emplojmd (Fig. 274). When it is used, the range of 
pressure, taken with the subject lying on his side at rest and 
with head and spine in the same hoi-izontal plane, is from 
W 80 to 190 mm. Waves of increased pressure synchronous 

with the ai-terial pulse (3 to 5 mm.) and with expiration (5 to 


Fig. 274. — Cerebrospinal-fluid manometer, as made to the aaflior's 
specification by Messrs. Down Bros. The stopcock is connected to a 
spinal puncture needle. Bj' means of the tap, fluid may bo taken for 
examination, or allowed to enter the manometer. The boro of the tube 
is 2 mm., and it is graduated in centimetres from Ike level of the needle. 
For high pressures the second piece is first fitted to the stopcock, and 
the piece at present in position is then joined to its upper end. 


10 mm.) can thus be demonstrated, and for test purposes the 
pressures may be raised : (1) By the patient’s coughing, crying, 
or sneezing. Forced expiration momentarily checks the return 
of blood to the heart, and so reduces the intracranial space 
available for the cerebrospinal fluid. (2) By obstructing tlie 
venous return from the head by digital com 2 Dression of the internal jugular 
veins. The second of these metliods is knoAvn as Queckenstedt ’s test. 

QiieclcenstedVs Test . — Compression of the veins is best carried out by an 
assistant, while the o^rerator observes 
the manometer. The rise and fall in 
subarachnoid pii’essure maj’’ be shown 
graphicall)'', as in Fig. 275. The jjres- 
sure may be lowered : (1) By the 

patient’s taking a deep inspiration. As 
a result of exj^ansion of the chest, blood 
is sucked from the cranial cavity into 
the heart. (2) Bj’" the rvithdrawal of 
fluid through the stopcock. 

Normalh'^ there is free communica- 
tion between all joarts of the sub- 
arachnoid sj^ace, so that if manometers 
are connected to it both in the lumbar 
region and at the cisterna magna, ijro- 
vided that the cranial and caudal needles 
are in the same horizontal plane the 

pressures are identical, with the excep- . , 

tion that the rise due to s 3 ^stole of the heart is more evident in the craiun 
manometer (on account of pulsation transmitted from the neighbouring arge 
intracranial vessels). In health the fluid is clear, colourless, and sparklmg. 
Its specific gravity is about 1-006, and it does not coagulate on standing. 


lc©tn^Tt.5 5'0lV Co»n^»C^SlO^ 

I ^cIc^tecL- 



,t I ■ .i 

« lO^tC » 


time:. 

Fig. 275.— Graphical represenfntion of 
type of response to Queckensteclt’s tcj-t 
where there is no block. Both nso nnj 
fall are sharp, the former begins imincUi- 
ately pressure is applied, and nenner 
occurs by stages. At the conclusion of tlio 
fall the pressure has regained its ongin.ii 
level. 
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Chemical PitorEiiTiES.— Only tliosc properties variations from ivliich 
are of use in the diagnosis of leptomeningiomas ivill be considered here. 

Protein Content.— This varies from 5 to 15 mgrm. per 100 c.c. in fluid 
obtained from the ventricles to 30 to 40 mgrm. per 100 c.c. in fluid obtained 
from the lumbar sac. A figure higher than 50 mgrm. per 100 c.c. in fluid from 
the latter is definitely abnormal. 

Fibrinogen and Thrombokinase. — These arc absent. 

Cytology. — In the sediment obtained after spinning healthy cerebro- 
spinal fluid M'hich is free from blood, but two types of cells arc commonly 
seen under the microscoiie : (1) Small mononuclear lymphocytes form the 
sreater number of cells ; (2) Occasionally a large mononuclear cell is observed. 
This is either hamiatogenous in origin, or it is a shed arachnoid cell (p. 402). 
Xormally the total number of cells present in 1 c.mm. of fluid does not 
exceed seven to heelve. 

Changes in the Cerebrospinal Fluid in Cases of Leptomeningioma of 
the Cord. — 

Physical Cilvxges. — IVhen spinal puncture is performed below the level 
of the tumour the cerebrospmal fluid is usually found to be under diminished 
pressure, although normal pressures are by no means uncommon, and occasion- 
ally increased pressures may be encountered. The usual explanation given 
for this diminution of pressure belou- a block is that this portion of the sub- 
arachnoid space is more or less completely cut off from the source of the fluid, 
so that there results a decrease in the quantity -which it contains. Although 
hitherto it has been generally accepted, this theory does not entirely explain 
the loss of pressure, for it has been proved that sacs of the subarachnoid space 
isolated and emptied of their content fill again uath fluid -within twelve hours. 
It is probable, ho-^vever, that tliis liquid is not true cerebrospinal fluid, but a 
transudate from the I'essels of the cord ivhich reaches the subarachnoid siiace 
from the perivascular bmiph spaces. Thus there are sources of fluid other 
than the choroid plexuses, and since Elman has recently shown that but little 
absorption occurs aroimd the issuing nerve-roots, the true explanation must 
be regarded as undetermined. Increased pressure below a block mav be due 
to a vakidar action of the groudh. The circulation of the cerebrospinal 
fluid is constantly dowmvard on the posterior aspect of the cord and 
upward on its anterior asjiect. An extramedullary tumour may so fit its 
surroundings as to permit the downward wliile preventing the upward flow ; 
exudation of serum from the distended siiinal veins may also contribute to 
the increase. 

TJte Demonstration of Spinal Block. — This is one of the most important 
confirmatory tests available in the diagnosis of tumour of the cord ; it is of 
greater positive than negati^-e -\'alue, and even wlien positive gives no clue 

to the le\ el of the growth. It may be carried out in a -\’ariety of ways ; 

1. By performing lumbar puncture in the usual manner. If there is 
a block m the space above the level of the interval between the third and 
fourth lumbar I’ertebraj. changes in the initial pressure of the fluid mav be 
demonstrable vith the manometer. iMoreover, there mav be an altered 
lessened, or absent response to the methods of raising the general pressure in 
he space. Stookey has described five types of altered response, and these 
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are illustrated graphical!}^ in Figs. 276 to 280. The first three arc conclusive 
evidence that a block is present, the last two inconclusive unless supported 
b 3 ^ clinical evidence of compression of the cord. 

2. the combined cistern and lumbar puncture of A 3 "er. In carrviiw 
out this test needles connected to manometers are introduced into the cistcrna 
magna and the lumbar irortion of the sac, the patient being prone on his side ; 




Fig. 27G. — Absolute block. No response Fig. 277. — Sharp rise. Slow and sliplit 

to jugular pressure. fall. Pressure constant at now and higher 

level. 

care is taken that the two needles are in the same horizontal plane. Pressure 
readings are noted as prerdousl 3 '’ described, and a record is made of the 
response in each manometer to the heart’s beat and expiration, to Quecken- 
stedt’s test, and to other means of raising the pressure of the fluid. About 
5 c.c. of fluid are then withdrawn from the lumbar region ; normall}' this 
causes a fall of 30-00 to 4-0-00 mm. in each manometer. In the presence of 




Fig. 278, — Sharp rise. Fall by stages to Fig. 279. — ^Delayed but sharp rise. Sharp 

old level. fall old lovol. 

block the manometer connected to the cistern either does not shoo th'^ 
decrease or it shows a smaller decrease, the appearance of which ma} ic 
dela 3 "ed. The obsei-rmtions on the cardiac and respirator}' variations are t ten 
repeated ; in cases of block the}' are but little affected in the cistern 
meter, while in the lumbar manometer the}' ma}' be even abolished. } ^ 
further application of this test the length of canal within which the ) or 
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must lie may be reduced. Thus tlvc two needles may be aii])roximatcd one 
to the other by performing punctures at lower and higher levels rcs])cetivcly. 
The cranial needle may puncture safely 
in turn the cervical intervertebral s])aces 
down to that between the sixth and 
seventh vertebra;, while in the Mayo 
Clinic the caudal needle has been moved 
as high as the space between the seveirth 
and eighth dorsal vertebra:. If both 
needles are shifted to the same side of 
the block in this way, the manometric 
readings become the same. If the read- 
ing in the cranial manometer becomes 
equal to that in the caudal, the level 
of obstruction must lie immediately 
above the last point of insertion of 
the former ; while if the caudal mano- 
meter approxinrates to the cranial, the block must be immediately below 
the ultimate position of the caudal needle. (Fig. 281.) 

3. lYhen the tumour involves the cauda equina, lumbar puncture 

frequently results in a ‘dry 
tap’ — that is, no fluid can be 
obtained (since the subarach- 
noid space is filled with 
tumour). Any bloek which 
exists below this level may 
be demonstrated in one of 
two ways : — 

a. A test similar to that 
described in (2) may be per- 
formed, one needle being 
inserted between the twelfth 
dorsal and the first lumbar 
vertebra:, the other between 
the fourth and fifth lumbar 
vertebra:. 

b. tnien the tumour lies 
below the latter level, the 
former needle alone is used. 
From 50-00 to 70-00 c.c. of 
normal saline solution are 
introduced into the epidural 
space tlu-ough the sacral 
hiatus. Normalh' this -will 

cause a rise of pressure in the Imnbar manometer, for the increase in the 
content of the bony canal is transmitted to the subarachnoid space through 
the dura. If the sacral canal contains a tumour, the increase, if present at 
all, is but slight, and it may be impossible to inject the full quantity of fluid. 



Fig. 2S1. — -Tlie upper figure represents the position 
of the two mnnometers in the double puncture of Ayer, 
and also the method of introducing fluid through the 
sacral hiatus. Tlie lower figure shows how fluid in t)ie 
epidural space affects a manometer connected to a 
spinal-puncture needle inserted between the twelfth 
dorsal and first lumbar vertebras. A. Epidural space ; 
B. Dotted outline of tumour ; c. Subarachnoid space ; 
D. Spine of twelfth dorsal vertebra : E. Spinal cord. 
(From o poper by Cushing and Ayer.) 



Fig. 2S0. — Rise by stages. Sharp fall to 
old level. 
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(To introduce fluid into the epidural sijace, tlie apex and dix'erffino- 
of the sacral hiatus must first be identified. The needle is insertecl into the 
sacral hiatus in a perpendicular direction until it is felt to have pierced 
the ligamentous roof of the opening. It is then brought into the plane of the 
sacral canal, and pushed onward for five to six centimetres. Before beoinniiw 
the injection the piston of the sju-inge should be withdrawn, to ensure thal 
the point of the needle is not resting in a vein.) 

Chemical Changes. — Chemical changes in that portion of the cerebro 
spinal fluid below a tumour seem to owe their e.xistence to two factors : the 
block in the circulation of the fluid, and the compression of the cord. It 
must be understood, howevei', that compression of the cord and stasis of the 
fluid may be jiresent without demonstrable chemical abnormality in the fluid 
below the block, so that chemical tests hax'e a greater positive than negative 
value. 

The first alteration which ma}' be obsen'ed is an increase in the protein 
content of the fluid. This ma}^ be demonstrated by one of the following tests, 
after care has been taken that the fluid is not contaminated with blood. 

1. The Nonne or T<1 onne-Apelt Test. — To 1-00 c.c. of cerebrospinal fluid 
in a small test-tube add 1-00 c.c. of a saturated solution of ammonium 
sulphate, mix, and allow to stand for three minutes. At the end of that time 
compare with a similar control tube containing cerebrospinal fluid alone. A 
positii'c reaction is indicated by turbidit}’- or ei'en precipitation in the first 
tube. 

2, The Tandy Test. — This, the better of the two tests, is performed ns 
follows. Place 1-00 c.c. of a saturated solution of carbolic acid in distilled 
water in a small test-tube, and add one drop of cerebrospinal fluid. A positi\'e 
reaction is indicated by the formation of a faint white cloud where the increase 
is small, or actual precipitation Avhere a large amount of protein is present. 
The presence of increased protein in the cerebrospinal fluid, with no 
increase in the cell-count — the Nonne s}mdrome — ^is strong evidence of the 
presence of a spinal-cord tumour, especially if block can also be demonstrated. 

Cerebrospinal fluid obtained fi'om the subarachnoid siiace below a block 
may show a yellowish tinge. The pigment is of htematogenous origin, and is 
present either as the result of transudation from the engorged veins, or from 
the breaking down of small areas of haemorrhage which have occurred in 
vascular tumours, the haemoglobin being transformed into bilirubin. T ic 
second source is rarely contributory in cases of block caused by the tNpe o 
tumour under discussion. In 1903 Froin described a condition of the cere ro 
spinal fluid occasionally found below a block, which includes increased protein 
content, pi'esence of a yellowish colour, and capacity of spontaneous coagulation 
— '’xanthochromic et de coagulation massive'' — combined with a normal or u 
slightly increased cell-count. The association of these features is chaiac cr 
istic of the isolation of part of the subarachnoid space b}*" a non-inflainma or) 
process. Leschke states the incidence of coagulation in cases o cx ra^ 
medullar)^ tumour as 24 per cent ; in cases of tumours of the cauda 
as high as 90 per cent. It is not mentioned in an}’- of the case reports ni^^ 
series. The complete Fro'm syndrome occurs in from 20 to 30 per cent o 
cases showing a yellorv cerebrospinal fluid. Spontaneous coagulation is ( i 
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to the presence of large amounts of albumin, fibrinogen, and fibrin ferment. 
The amount of the first substance may be as much as 2-01 grm. per 100 c.c. 
(normal about 0-02 grm.). The coagulation may occur almost immediately 
on withdraival of the fluid, or not until after a period of some hours. 

Recently Cushing and Ayer have drawn attention to the fact that 
increased protein content without xanthochromia (two cases) and even the 
complete Froin syndrome (one case) may be present in the cerebrospinal 
fluid above a tumour. Hanimcs has noted the latter condition in a case under 
his observation. The source of the jirotein and fibrinogen in these cases is 
more obscure ; an inflammatory process is excluded by the absence of 
increased cell-count. Cushing and Ayer suggest the possibility of transuda- 
tion from engorged veins below a partial block, and c\'en from the surface of 
the tumour itself. IMlxtcr has described an unusually high protein content 
in fluid from the lumbar sac above tumours of the cauda equina. 

Finally, as pointed out by Stewart and Riddoeh. fluid in an isolated sac 
of the spinal subarachnoid space is separated from the source of anj’’ ferments 
passed into the space from the choroid plexus and pituitary body. 

After this discussion upon the changes in the cerebrospinal fluid, data 
from the case reports which form the basis of this paper may be ju’csented 
in tabular form. Of a total of 60 cases, the spinal fluid was partially or com- 
pletely examined in 40. 


Table XI . — SuJiMARY OF Condition of Cerebrospin.\l Fluid in 40 C.vses. 


Pressure : — ^Xot stated 
Normal . . 

Reduced 
Absent 
Increased 

Measured 

Block : — Not stated 
Absent 
Present 
Partial 

Colour : — Not stated 
Normal 
Yellow 
Gold 
Amber 

Pandy or Xoune Test Not stated 
Positive .. 

Negative 

Xumber of cells per c.mm. Not stated 

No pleocytosis 
Less than 12 
Jlore than 12 

^ ,, R.B.C.* 

Loagulntio)i : — Never noted 

IVassermnnu or Kolmcr Not stated 

Negative .. 

C lloidal Beiuoin Test -.—Not on the whole flocculation most marked in 


22 

3 

3 

1 

2 

„jHg 0, 8, 15 mm. 

tC.S.F. 4, 0, 7, 10, 11, 12 cm. 
30 


3 

23 

7 

8 
1 
1 


22 (GC'7 per cent) 
11 (33-3 per cent) 
3 
34 


38 


* Probably duo to contamination with blood. 
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2. RADIOGRAPHY. 

Pneumography.- — The method of localizing cerebral tumours by the intro- 
ductiozi of air into a lateral ^^entricle, and subsequent radiography of tlie head 
in various positions (as elaborated by Dand5') has been adapted to tumours 
of the sjDinal cord. Quantities of air varying from 5-00 to 50-00 c.c. are 
injected into the subarachnoid space through a lumbar puncture needle after 
an equivalent quantity of cerebrospinal fluid has been allowed to escape. 
Radiograms are taken after an hour or two, with the patient in the erect 
position, in the hope that the bubble of air will be arrested at the level of the 
tumour -where it udll be visible in the photogi-aphs. The assistance clenh-cd 
from this procedure may be classified under two headings : — 

1. The Upper Limit of the Air-huhhle. — As an aid to the diagnosis of the 
level of the neoplasm this has proved disappointing ; the upper border of the 
column of air is often so indistinct as to be of slight value in localization. 

2. The Level of the Pain which Appears after such Injectioiis.—This is of 
much more diagnostic value, but decided^ unpleasant for the patient. After 
a few hom’s, pain apjrears at the level of the tumour, and radiates round the 
bodj'- along the nerves arising from tlie segment involved. This pain is said 
to be due to the passage of the air past the grou'th. After it disappears, and 
in cases where tiaere is no tumour, severe headache may follow. This is 
doubtless the result of entrance of the air into the -z'entricles of the brain. 

The Use of Lipiodol. — The pi-inciple underlying the use of lipiodol is that 
of the introduction into the subarachnoid space of a substance opaque to 
the X rays. This substance sinks rapidly when the patient assumes an erect 
position, is arrested at the level of the tumour, and may be demonstrated 
there in radiograms. Lipiodol is a colloidal solution of iodine in oil of ])oppY, 
in the proportion of 0-54 egrm. of iodine to 1 c.c. of the oil. It is stated by 
its inventors to be non-toxic and non-irritatiirg. 

The technique of its introduction has been described by Sicard, Paraf. 
and Laplane, who first elaborated and used it. The oil is usually'' injected by 
puncture of the atlanto-occipital ligament. This structure lies some 3 to 
5 cm. from the skin ; the diu-a at the site of puncture is i J cm. distant from 
the medulla oblongata. No cerebrospinal fluid should have been remored 
from the patient for at least six or eight hours before the injection. Tins 
may^ be made with the patient in the sitting position (Sargent) or lying on 
his side with head and shoulders slightty raised (Sicard). In either position 
the head must be well flexed to open up the space between the atlas and t ic 
occipital bone. After surgical preparation of the skin a point is selcctci 
where a line joining the tips of the mastoid processes crosses the mid- me, 
and the skin in this area is anesthetized with a 2 per cent solution of no\o 
cain. A sjrinal-puncture needle is then fitted to a Luer syu-inge containing 
about 2-00 c.c. of normal saline solution. The needle is entered immec la c \ 
to one side of the point described (to avoid the ligamentum nuchic) am 
pushed steadily^ forward and a little upward until it reaches the occipita zone, 
Avhen the point is depressed, and the needle passed through the at an o^ 
occipital ligament and dura. If the saline is slowly' injected as the ncc( e r 
introduced, the lumen of the latter is kept patent, and when its point rear i 
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the subarachnoid space the sudden decrease in resistance to injection as -well 
as the sensation of piercing the membranes indicate to the o] 5 erator that tlie 
puncture lias been accomplished. Moreover, the outhow of fluid tends to 
remove the medulla from any possible injury by the entering needle point. 
The safety of the procedure has been questioned owing to the ])roximity of 
the circular vein round the foramen magnum, but ajqjarcntly tliis has never 
been wounded. "When the syringe is disconnected the cerebrospinal fluid 
either escapes very slowly in dro])s, or may require to be withdrawn with 
the syringe ; but after verifying the puncture in this way only a few drops 
should be allowed to escape before completing the injection. 

Before the lipiodol is introduced attention must be paid to several 
technical points : (1) The oil must be transparent ; certain specimens tend 
to lose this essential property. (2) It may be warmed to the temperature of 
the body by immersing the ampoule in water at 100° F. This decreases its 
viscosity and thus facilitates its injection. (3) IVhen taken iqr into the 
sjTinge the oil must be quite free from air-bubbles ; these tend to make it. 
cling to the meninges. From 1-00 to 1-50 c.c. of lipiodol is then injected 
slowlv, the final traces of the substance being washed from tlie needle by one 
or two cubic centimetres of warm saliiie solution from a second syringe. Tlie 
needle is withdrawn at once. The whole pi-ocedurc should be quite painless. 

The oil may also be introduced between the fourth and fifth or fifth and 
sixth cervical vertebra; : or if it is desired to outline the lower border of the 
tumour, by ordinary lumbar puncture. The technique is essentially the same 
save that the needle should be allowed to remain in position for one minute 
before removal to prevent leakage of cerebrospinal fluid and lipiodol into the 
epidural space. 

After the injection into the cistern the patient should be made to sit up, 
if he is not already in this position, and the iqjjier cervical spines should be 
percussed firmly to aid the fall of the oil. He should be forbidden to assume 
the horizontal position for three to four liours. When no block is present 
the lipiodol reaches the dural cid-de-sac at the level of the second sacral 
vertebra in five or six minutes. From one to four hours after the injection 
X-ray pictures of the spine are taken. Exposures should be made -with the 
patient erect, and in the dorsal decubitus with head and shoulders raised. 
If the oil has been checked in its descent, these exposures are repeated after 
two or tlu-ee days, to define any later changes in its level. It is inadvisable 
to take lateral views -with the patient prone on his side, as the normal curve 
of the lower spine allows the oil to flow back to the region of the fifth lumbar 
vertebra. 

The radiological appearances in cases whei’e a tumour is present var}' : 
(1) In cases where the block is complete the lower edge of the column of 
lipiodol may be straight. (2) It may conform to the outline of the upper 
border of the tumour. (3) Some of the lipiodol may outline the tumour while 
the remainder falls to the sacral cul-de-sac. (I) Sometimes minute shadows 
of lipiodol may be seen irregularly scattered throughout the lenoth of the sub- 
araduioid space above the block or cul-de-sac. These correspond to the 
positions of calcareous plaques on the arachnoid membrane. (Mlren the oil 
IS introduced by limibar puncture the radiograms are, of course, taken with 
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the head of the patient lowered, since it is the lower border of the growth 
which is being outlined.) 

The inventors state that they har'c ne\'er seen headache, vomitinir, or 
general malaise follow the use of lipiodoh Some hours after the injection 
there may be shooting pains or uneasiness in the legs, but these are transient. 
Apparentlj'’ the iodized oil is well tolerated. It is demonstrable in the sacral 
cul-de-sac two years after its introduction, and very little absorption takes 
place in that time. 

XVII. DETERMINATION OF THE LEVEL OF THE TUMOUR. 

THE RELATION OF CORD SEGMENTS TO BONY LANDMARKS. 

The spinal cord ends at the level of the lower border of the first lumbar 
vertebra, and is therefore /considerably shorter than the spinal canal ; thus a 
segment of the cord is not situated opposite its corresponding bony segment. 
The nein^e-roots ha'S'e a general dowmvard direction toward the intervertebral 
foramina, and the length of their courses within the spinal canal increases from 
above downward, as is well shown in Table XII (after Soulie). 


Table XII. — Intradural Length of the Roots of the Spinal Nekvf.s : 
Average Length in /Millimetres. 


CERVICAIi 

TaoEicio 

LUMBiB 

SACRAL 

COCCTGEJL 

No. 

ifm. 

No. 


iTm. 

No. 

Jim. 

Ko. 

Mm. 

Jim. 

1 

3 

1 


29 

1 . 

91 

1 

.. 185 

266 

2 

8 

0 


35 

2 

110 

2 

. . 190 


8 

.. 10 

3 


38 

3 . 

132 

3 

• . . 221 


4 

.. 18 

4 


43 

4 . 

151 

4 

.. 239 


5 

. . 20 

5 


45 

5 . 

170 

5 

.. 202 


6 

. . 23 

6 


47 






7 

. . 25 

7 


49 






8 

.. 27 

8 


49 








9 


52 








10 


55 








11 


58 








12 


81 







A given segment of the cord is thus always situated more crauially than 
the corresponding vertebra. Various rules have been evolved bj' means of 
which the spinal canal may be ojjened at the proper level to expose a giien 
segment. While there are individual variations of relation, which hai’c been 
studied by Reid, the rule given b3’' the Committee of the Medical Rcsearc i 
Council on Injuries of the Nervous Sjmtem may be quoted in full : • 

“ 1 . The intraspinal course increases fairlj'' regularlj/^ for the cenica anc 
thoracic nerves. It is about equal to the depth of one vertebra for the upper 
cervical and of two vertebras for the lower cervical; of three vertemc or 
the upper thoracic and of four I'crtebrae for the lower thoracic. 

“ 2 . The origins of .the lumbar neri'cs (segments) are opposite the ten i 

and eleventh thoracic sjDines. it- .101, 

“ 3 . The origins of the sacral ueiwes (segments) are opposite the "C 
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thoracic spine and tlie interspinons ligament Ijctwcen it and tlic first lumbar 
spine. 

“In applying these rules it must be remembered that tlic spinous pro- 
cesses vary much in length and obliquity, so that in the mid-thoracie region 
the tip of one spine may" reach the level of the middle of the body of the next 
vertebra but one below it. Moreover, the nominal relation of nerves to 
vertebra: ehanges at the eighth cervical nerve — above this level the ner\‘e 
issues above the A-ertebra of the same name : below this level the nerve issues 
below the vertebra of the same name."’ 

The task of the clinician is to determine as aeeuratcly as possible the 
segment of the cord involved. The surgeon then plans a laminectomy suit- 
able for the exposure of this segment. In arriving at the level of the growth 
information is deriA'ed from an analysis of the data given below. 

DATA FROM WHICH THE LEVEL OF THE GROWTH IS DETERMINED. 

The level of the growth may be determined from the following data : — 

1. Sensory Features-, (a) Referable to roots : (i) Somatic; (ii) Splanchnic. 

[b) Referable to eonducting paths ; (i) Somatic ; (ii) Splanchnic. 

2. Motor Paralyses : (a) Upper neurone type ; (b) Lower neurone type. 

3. T/ie State of the Eeflexes ; (o) Somatic : (b) Splanchnic. 

1. Sensory Features. — 

a. Sexsory Fe.atures Refer.able to Roots. — 

i. Somatic. — 

n. Pain. — The site of the original pain, provided this has been constant, 
and its subsequent radiation, are valuable aids in estimating the level of the 
growth. According to Bruns, root pain sho\dd be referred to the coi’respond- 
ing segment of the cord and not to pressure upon the root as it descends iir 
the spinal canal. It appears to me, however, that cases in which a process 
of the tumour occiqiies an intervertebral foramen rvill form an exception to 
this rule. lYhen tenderness of one spine is a marked and early feature, it 
may indicate the ijosterior root iqron which the growth is pressing. 

p. Sejisation. — It has been seen that the destruction of one root does 
not give rise to sufficient ana:sthesia to be of localizing value. lYhen two 
roots are interrupted the loss is more appreciable, and if three roots suffer, 
a definite zone of complete loss will be present, and this indicates the level 
of greatest pressure. For purposes of localization, a study of the area of 
‘ over-reaction ’ above the timiour level is most helpful. If sensation is tested 
carefully from above dowmvard, and the level at Avhich abnormal sensibilitv 
makes its appearance noted, this will represent the level of the upper limit of 
the lesion of the cord. The limits of ansestlietic areas are best determined 
where these abut upon areas which derive their nerve-supply from a distant 
segment of the cord. Thus about the second thoracic interspace the territory 
of the third and fourth cerrtcal segments meets that of the second dorsal 
segment, and over the buttock the territory of the first lumbar segment meets 
that of the third sacral segment. 

ii. Splanchnic. Occasionally loss of A'isceral sensation is an aid to local- 
ization, and careful inquiry should be made as to this point. Ei’en in sei'ere 
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degrees of somatic sensoiy and motor loss, some visceral sensibility inav be 
retained ; this is jJi’obabh^ due to the nature of the pathway by which sncli 
sensations rise to consciousness (see p. 439). In the case of lesions below the 
ninth and tenth dorsal segments distention of the stomach can always be 
appreciated. Witli regard to the bladder, it is imjJortant to find out if the 
patient recognizes the desire to micturate, and if he is conscious of the act. 
Sometimes the passage of a catheter is felt onlj’^ when the instrument reaches 
the trigone of the bladder ; and tliis in spite of extreme pressure upon the 
lumbar cord. Care must be taken that the patient does not mistake the 
sensations e^'oked by the pressure of a distended bladder upon other abdominal 
viscera for real appreciation of the fullness of the organ. The presence or 
absence of rectal sensation, and consciousness of the act of defaecation. should 
also be investigated. In one case in this series the patient was confined during 
the course of the disease ; the pains were slight. 

Z). Sexsory FE.yTURES Referable to Coxductixg Paths. — 

i. Somatic . — The sharpness with rvhich the level of the anaesthesia can be 
mapped out varies with the size and consistence of the tumour, and with the 
roominess of the bony canal. A small hard growth which indents the eord 
deeply leads to the most coniplete interruption. In determining sensory levels 
the examination must include tests of all forms of sensation, for, as has been 
mentioned, dissociated anaesthesia is sometimes present. It must be remem- 
bered that in estimating the degree of loss of tactile and thermal sensation, 
these must be considered as a whole ; on account of the regrouping of fibres 
which takes place in the cord the ability to distinguish between ‘pi'otopathic’ 
and ‘epicritic’ sensibilit}^ is abolished. The preliminaiy determination should 
be made for pain, since touch loss is often slight and veiy indefinite in less 
extensi\^e lesions. Care must be taken that the patient understands that it 
is sensibilit}^ to actual pain -which is being investigated, for a needle prick 
may be appreciated as touch though loss of sensibility to pain is absolute. 

When some idea of the level of sensory loss has been reached, the levels 
for touch. 23 nin, and temjjerature should each be determined as accurately as 
jrossiblc. As has been piointed out, the level will often be most definite when 
the insensiti^'e area marches with an ai'ea sujrjrlied by a distant segment of 
the cord. In some eases it will be impossible to determine the exact level at 
which normal sensibilit}^ is replaced by abnormal, but the attempt should be 
made in all by -(vorking carefully from normal to definiteh'- abnormal skin , 
in this way some information may be gained as to the upjrer limit of the lesion, 
and this jmet of the examination assumes its greatest imiDortance when root 
symirtoms have been slight or absent. When the case is not seen until t re 
late stages, and a complete or almost complete interruirtion of the cord is 
present, the level of total anmsthesia may be very definite indeed ; but d 
must be emirhasized that this ler-el is a guide only to the lowest segment -u uc i 
is com^jletely interrupted, and gives no indication of the vertical extent o 
the lesion. When the vibratory sense is being tested, mistakes ma> arise 
from the ^■ibrations of the fork being transmitted along the bones of the eg 
from an insensitive to a sensitive area. The tuning-fork test is moie le laic 
when apirlied to the abdominal wall ; and it often jrroves of ^ ahie 
a^rjjlied to the spinous jrrocesses of the I'ertebra?, when it may be fouuc la 
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there is a marked ditfercnce of apprcciatiow between two adjacent vertebne. 
(The vertebra at which vibratory sensation is retrained indicates tlic lowest 
sesrinent of the cord in which some conductivity is retained, and not. of course, 
that tlie tumour lies beneath it.) The most definite levels of loss of vibratory 
sense are obtained when the growth is dorsal or dorsolateral and presses upon 
the posterior eolumns of the cord. 

When the extent of sensory loss has been determined as accurately as 
possible, it must first be reduced to terms of scgtricntal In'cl of the cord, and 
finally to terms of actual Irccl of coiupresshig groicih : and both arc licst 
estimated from the level of the loss for sensations of pain. The final localiza- 
tion depends upon a suitable allowance for the obliquity with which the 
neurones of the second series cross the cord, and the level of compression is 
estimated at the number of segments ccjihalward which is suitable for the 
particular part of the cord involved (sec p. 421). 

ii. Splanchnic. — ^These features have been included in the section on 
symptoms referable to roots. 

2. Motor Paralyses. — 

a. Upper Neurone Type . — ^Thc level of the growth may be roughly 
estimated by determining the extent of the spastic paralysis jircscnt. hen 
the most proximal paralysed muscles have been identified, the segment of cord 
from which they are innervated is taken as the highest showing evidence of 
pressure upon the pyramidal tract. 

b. Loiccr Neurone Type. — The situation of flaccid muscular paralysis is 
almost diagnostic of the site of pressure upon the cord, since in the vast 
majority of cases it is the result of pressiu-e upon anterior nerve-roots. Foix. 
however, comments upon a ease where the tumour pressed upon the second, 
third, and fourth cervical segments, rvliich was complicated by atrojihy of the 
small muscles of the hand (eighth cervical). This finding he attributes to 
anterior radievditis. possibly due to compression of the roots in question by 
the cerebrospinal fluid below the tumour. As has been pointed out, each 
muscle is supplied by three adjacent segments, so that for its complete paralysis 
a growth of sufficient vertical extent must be ])resent. 

3. The State of the Reflexes. — 

a. Somatic Reflca'cs. — The h>qieractivity of tendon-reflexes which is present 
in spastic paralysis may be utilized in arriving at the level of the growth. 
iMany cord segments are definitely associated with a certain reflex, and if this 
is found to be increased the pyramidal tract must be compressed above that 
level. Before deciding that a reflex is increased those which are presumably 
imaffected should also be examined ; thus a normal standard may be estab- 
lished for the indi^’idual. Tlie highest point of compression of the pyramidal 
tract will then be indicated by the level of the segment which supplies the 
muscle first showing an increased tendon reflex. The method of arriving at 
this level is shown in Fig. 2S2. Entire absence of a given reflex, while reflexes 
proximal and distal to it are maintained, is even more valuable for puqioses of 
localization, since it indicates a destructive lesion at the level of the cord sub- 
serving the reflex, ]5ro\'ided. of course, that the paraplegia has not advanced 
to the flaccid stage. Thus the lower abdominal skin-reflexes mav be absent 
although the epigastric skin-refiex and the cremasteric reflex are 'present. 
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When the lower limbs are spastic in flexion, stimulation of any part of 
the skin up to that supijlied the lowest part of the cord compressed may 
give rise to a sequence of events known as the reflex of defence. This reflex 

has been the subject of much 
controversy and speculation. 
Briefly it may be stated tliat 
it is a combination of flexion 
at the hip and knee, and dorsi- 
flexion of the toes — especially 
the great toe ; if the bladder 
is full, it majr be emptied ; pro- 
fuse sweating of the ana;sthctic 
skin may occur ; and there are 
often extension movements of 
the contralateral leg if this has 
been flexed before the reflex is 
elicited (probabty a return to 
primitive con-elated movc- 
ments.) • The reflex is most con- 
stantly and completely obtained 
when the skin of the sole of the 
foot is tire area stimulated, and 
its intensity is diminished the 
farther from this point the 
stimulus is applied. The latter 
nia}’’ be tactile, painful, or ther- 
mal, and stimulation of the 
deeper tissues by tarsal com- 
pression or blunt pressure is also 
effectual. As a general rule in 
cases of leptomeningioma the 
lex'el up to which this reflex 
can be evoked coincides fairly 
closely with the level of ana-s- 
thesia ; a broad band separating 
the two levels is more sugges- 
tive of the presence of a diffuse 
pathological process such as 
chronic meningitis. If knee- or 
airkle-cloims is obtainable in 
the limb, it may be inhibited 
by pinching airy' part of the 
skin up to the level which is 
suirplied by' the lowest scgnicnt 
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Fig. 282. — Sclienie of tlie principal spinal reflexes, 
to illustrate method of determining approximate love! 
of lesion. 1, Cervical cord; 2. IDorsal cord; 3, 
Lumbar cord ; 4, Sacral cord. Reflexes : A. Biceps : 
B, Supinator; C, Elbow-jerk; D, Pronator; E, F, G, 
Upper, middle, and lower abdominal ; H, Cremasteric; 
I, Adductor-jerk ; K, Knee-jerk ; L, Ankle-jerk ; M, 
Plantar ; N, Bulbocavernosus ; O, Anal. 


of the cord whicli is comjJressed, and detei-mination of this level thus gives 
additional information as to the lower limit of the lesion, 

b. Sympathetic JReflexes . — Our knowledge of the value of these 
is largely' derived from the work of Frencli neurologists, and particu ai y 
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Thomas. This observer determined the distribution of sympatlietie hbres 
already detailed (p. -123) by usiirg the pilomotor reflex, vhieh is evideneed 
by bristling of the hairs on stimulating the skin either of the nape of the nc(;k 
or of the anesthetic area. As a guide to the level of a growth its distribution 
must be accepted with caution. Tlic siidomotor reflex, obtained in tlic same 
way. is most variable and inconstant, and may result cither in hypcridi'osis 
or anidrosis. Occasionally a vasomotor reflex can be elicited by stinndating 
the skin of the anesthetic area ; the vasodilatation c.xtcnds to tlic level 
supplied by the sympathetic fibres jiassing from the segment bcloiv the inter- 
ruption ; this may or may not coincide with the somatic sensory loss. 

XVIII. DIFFERENTIAL DIAGNOSIS. 

This condition must be diagnosed from ; (1) 0/ficr forms of intradural 
extramedullary tumour; (2) Extradural tumours; (3) Chronic myelitis and 
meningomyelitis ; (4) Syringomyelia; (5) Ostco-arthritis ; (C) Other miscel- 

laneous lesions. 

1. Other Forms of Intradural Extramedullary Tumour. — 

Simple Tumours. — Inflammatory growths of tuberculous or luetic origin 
are not uncommon in the spine. A complete examination of the cerebro- 
spinal fluid shows pleocytosis as well as increased protein content, and possibly 
a positive 'Wassermann reaction. There may be evidence of tuberculosis or 
sj^ihilis elsewhere in the body, and the X rays may re\-eal associated lesions 
in the neighbouring vertebrae. It is wellnigh impossible to exclude other 
growths such as neurofibroma, fibroma, myxoma, and the relatii-ely non- 
malignant form of glioma known as ependymal cell glioma. Root pains are 
rarely absent and usually severe in cases of neurofibroma. Softer tumours 
(nwxoma, glioma) more frequently give rise to xanthochromia. Moreo%'er, 
some gliomas and certain degenerating neurofibromas erode the bony casing 
of the cord, an effect which may be demonstrated radiographically. Of all 
simple tumours the leptomeningiomas are of the hardest consistency ; thus, 
broadlj' speaking, they lend themselves to the most definite localization. 

Malignant Tumours . — Of these, sarcoma and glioma are the commonest. 
The history is relatively shorter (occasionally as brief as seven to ten days) 
and the progress of the disease more acute ; for such tumours grow rapidly, 
and moreover hajmorrhages from ill-supported vessels maj"- at any time 
intensify existing features, or lead to a sudden change in the clinical picture 
(sudden paraplegia). The spinal fluid is apt to be yellow. 

2. Extradural Tumours. — 

Simple Tumours . — ^A chondroma may be identified in radiograms. Neuro- 
fibromas, and lipomas springing from the extradural fat, give rise to no 
characteristic sj mptonis, although the former may be associated with similar 
growths elsewhere in the body. Rigidity of the spine over the growth is a 
common feature. 

Malignant Tumours.~\\hen arising in the bony column such gi-owths mav 
show destruction of bone in X-ray plates of the spine. Secondary malignant 
grozeihs m the yei-tebraj may be traceable to a primary focus ; occasionallv 
hey may be felt from or may even reach the surface. They are apt to give 
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rise to sj^mjDtoms of sudden transverse interruption of the cord, not from the 
pressure they exert but because they cause thrombosis in the vessels of tlic 
cord. A t}^pe of diffuse sarcoma of the dura occurs, which from its consider- 
able vertical extent causes sjTOptoms referable to nianj’^ segments of the cord 
Multiple myelomas may be identified in other bones, and the blood picture 
and urinarj'' findings (Bence-Jones albumosuria) are helpful. 

3. Chronic Myelitis and Meningomyelitis. — A focus of infection maj- he 
found, for example in the prostate. In the first condition, most common in 
the dorsal region, there is no spinal block, and pain if present is never so 
se-\mre as in cases of tumour, nor is it of the root type. Chronic meningo- 
myelitis is sometimes difficult to exclude. As a rule the clinical features in 
this disease suggest the presence of a lesion of considerable vertical e.xtent, 
and the symptoms and signs conform to the varjdng anatomical relations of 
the lesion to the cord and nerve-roots. While block may be present, in this 
condition, as in myelitis, pleoe 3 ^tosis is present in the cerebrospinal fluid. 

4. Syringomyelia. — In this disease the anaesthesia is of the dissociated 
tjqje, and the characteristic earl}'^ motor lesion is flaccid palsj'^ of the small 
muscles of the hand. Such manifestations as painless whitlow, arthropathies, 
etc., maj'’ help to exclude cord tumour. There is no spinal block. 

5. Osteo-arthritis. — ^This condition, especially frequent in the lumbar 
spine, may simulate cord tumour verj'- close]}^ Root pains occur, and the 
bonj’’ outgrowths maj'^ lead to partial spinal block. Suggestive points arc 
arthritic lesions elsewhere and the presence of foci of infection which might 
account for the condition. The X rajm reveal the structural alterations in 
the spine. 

6. Other Miscellaneous Lesions. — Echinococcus cysts not imeomnionly 
form in the spinal canal, in countries where this disease is prevalent. Cysts 
maj'' have been removed from other parts of the body, and the serum of the 
patient maj' show complement fixation with an echinococcus antigen. 

In the region of the cauda equina toxic neuritis of the nerve-roots ma\ 
closely mimic tumour growth, A cause for the neuritis may be found, but 
more frequentlj' the diagnosis is made onlj' after exjrloratory laminectomj. 
A drj' tap is less frequently' made in these cases. Pelvic tumours involving 
the neiu'es of the lumbosacral plexus are excluded by rectal examination. 
Hcematornyelia and hcematorrhachis have an acute onset, oftenest after trauma. 
In the presence of extensive cardiovascular disease, sudden development o a 
transr'erse lesion suggests the diagnosis of thrombosis of a spinal vessel. 


XIX. OPERATIVE TREATMENT. 

The technique of laminectomj' is now so well standardized that it 
joroposed to describe the preliminary stages of the operation. ° 

saj' that in mj' opinion no ‘ flap ’ or osteoplastic method of exposing t re icca 
is superior to the ordiirarj' procedure. The operation may be per ormcr^ 
under local anaesthesia, either bj' infiltration or bj' blocking the ner^ e-roo s a^ 
thej' emerge from the inteiwertebral for’aniina (paravertebral anaesthesia), or 
general anaesthetic maj' be administered. If the latter is chosen, 
ether given bj' an intraphaiyngeal tube is best. Even when a gci 
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aiifcsthetic is used it is advantageous to infdtratc tlie operative site with a 
weak solution of novocain (i per cent) to wliieh a solution of adrenalin 

hydrochloride (1-1000) is added in tlie pro- 
portion of 10 drops of adrenalin to 100 c.e. 
of novocain solution. Such a procedure rc^ 
duces bleeding and minimizes shock arising 

o e* 

from ojjerativc trauma. 

Surgical interference with the cord de- 
mands from the operator even greater gentle- 
ness than is necessary in dealing with the 
brain. The nerve-roots and the cord itself 




Fig. 2S3. — Enucleation of lepto- 
meningioma. This vras an antero- 
lateral ttimour situated between 
the seventh cervical and first 
thoracic vertebra?. 

are exquisitely sensitive, and 
any undue handling or expo- 
sure rapidly gives rise to a 
severe degree of shock. This 
may be lessened by placing 
pledgets soaked in novocain 
solution around the cord 
above the tumour. Painful 
afferent imjuilses are thus 
interrupted, and these— 
according to the 'anoci-associ- 
ation' theory of Crile— are 

the most potent factor in the spinal roots and rotation th;?nucl'e“" 

cansation of shock. JL? 

hen the dura has been of the tuJJTour 

opened it may happen that 
the growth is not at once aumrent T., t 
Icsio,, is a, a iavei .Ka,,' 
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tievation , of 


Cord 


verified by injeeting into the subarachnoid space between the third and 
fourth lumbar vertebrae 5-00 c.c. of a sterile 1 per cent solution of indino- 
cannine in distilled water. If the tumour is below the area exposed, tlic 
dj^e will not readily appear about the cord. If the cerebrospiilal fluid is 
tinted at once by the indigo-carmine, the incision should be extended upward 

and the bony casing of the theca 
removed until the tumour is readied ; 
rarely is it justifiable to pass even 
the softest of probing instruments up 
the canal in a blind endeavour to 
locate the obstruction. 

When the grondh is exposed it 
should be removed as far as possible 
in one mass by delicate blunt dissec- 
tion with moist pledgets of wool. 
Care must be taken that it is not 
torn bodil}’^ from the important struc- 
tures among which it is l3'ing. In 
order to avoid this it may be neces- 
sary to remorm the bulk of the growth 




Fig. 285. — Bulging of the spinal cord, duo 
to a leptomeningioma situated anteriorly. 


]jiecemeal and to leave the removal 
of its capsule to the last. The most 
perfect haemostasis is essential, and 
the subarachnoid space must be kept 
scruinilouslj’' free from blood. The 
sucker rvill be found most useful. 

Parenchjmiatous oozing maj'^ be 
checked bj'' pressure or bj'^ applying 
small pieces of muscle to the bleeding 
surface. If it is found impossible to 
separate the growth from a nerve- 
root this should be carefully divided 
between fine ligatures, so that the segmental vessels passing to the con ar 
secured. AVhenever possible adherent dura must be removed " d > 
tumour b}’' snipping round the latter with fine scissors ; if the grow > 
ventral, this is not feasible because of sinuses in the dura ; it nia> 
scraped with a spoon. 


Fig. 28ij. — Showing depression niylf ''.r 
anterior tumour, and tlio elevation , of ti- 
cord necessary before enucleation of .sam 
possible. 
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Occasionallv it is clifTicult to obtain adequate access to a ventral tumour. 
In such cases one of tlie slips of the dentate ligament may be divided close 
to its attachment to the dura. The slip is then grasjjcd in mosquito forceps, 
and bv gentle traetion on these the cord is rotated a little, and a better 
exposure of the tumour is afforded. 

Before the dura is elosed the field of operation must be cleansed by gentle 
syringing Nvith normal saline solution at a temperature of 99° F. until this 
returns clear. Any dural defect may be sealed with Cargilc membrane or 
with a fascial graft. The utmost care should be taken to close the wound 
firmlv in layers, in order to prer'ent a leak of cerebrospinal fluid. 

After-treatment. — ^The after-treatment of tbese cases demands especial 
nursing care. The insensitive skin is particularly liable to break down at the 
pressure points, especially if it has been injured by the unwise application 
of hot-water bottles. AVhere there has been jn-evious bladder trouble the 
^'iscus shoidd be drained continuously by an indwelling catheter, which need 
not be changed oftener than once every three days. The exhibition of hexa- 
mine, combined when the urine is alkaline with the acid phosphate of sodium, 
helps to prer'ent or combat urinary infection, and lavage of the bladder with 
such a chemical as mercury oxycyanide (1-4000) should be caiTied out night 
and morning. When the patient regains control of the bladder the catheter 
may be remo^'ed. The rectum is best emptied by an enema e^•ery second 
e^'ening. 

XX. PROGNOSIS. 

Tlie prognosis in cases of leptomeningioma of the spinal cord may be 
considered under two headings ; (1) The question of operative removal ; (2) The 
question of restoration of function in paralysed areas. 

1. The Question of Operative Removal. — It may be said at once that 
leptomeningiomas of the sjrine lend themseh'es readily to removal. Usually 
an intracapsular enucleation can be performed, and under these favourable 
conditions there need be no anxiety that the groulh will recur. As has been 
mentioned, when occurring in the spine tumom’s of this type do not display 
even the local malignancy which is a feature of certain intracranial specimens. 
Anatomical relations make the removal of a high cervical groui:!! somewhat 
hazardous, but tliis may be overcome to some extent by dividing the operation 
into two stages — first exposure, and later removal. In other situations there 
is a possibility that one or two nerve-roots must be sacrificed, but the resulting 
anaesthesia is trivial, unless it be necessary to di\'ide all the roots arising 
fiom three adjacent segments. The removal of several contiguous spines and 
lamina; does not ajjpreciably weaken the vertebral cohmm, unless the articular 
processes are encroached upon. 

Of more importance is the general condition of the patient. His resist- 
ance is often lowered by a prolonged period of inanition, and frequentlv severe 
urinary infection is present. Pre-existing bed-sores ma}' offer a portal for 
the entrance of infection, and Ids position in bed and paralvsis preclude 
cnieic.it ventilation of the lungs. On the other hand, it is remarkable how 
ncll these patients withstand the operation; in the :Mayo Clinic series of 
31 patients the immediate mortality was 9-7 per cent (3 patients). All deaths 
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occurred in advanced cases of the disease. One patient died of shock thirtv- 
six hours after operation. He had had almost complete paraplegia for five 
months, and the cord at the level of the growth was about four-fiftlis of i(s 
natural size. One patient died twenty-four hours after operation. Tlie 
tumour was high in the cervical region, and the cord was compressed to one- 
half of its natural size. One patient with complete paraplegia had had an 
unsuccessful laminectomy elsewhere a year before. This patient died of acute 
pericarditis. 

2. The Question of Restoration of Function. — ^The degree of restoration 
of function after the careful removal of a leptomeningioma depends upon two 
factors : (a) The stage at rvhich the operation is performed ; and (b) Tlic 
type of compression of the cord displajmd. In early cases, where the con- 
ducting paths have not suffered severely, return of function is usually rapid 
and complete. In general it may be stated that where paralysis has been 
present for less than twelve months, at the very least some return of function 
may be confidentl}'’ expected. A more definite opinion may be possible after 
the operation ; as has been pointed out, a deep local indentation of the cord 
produces more permanent damage than does a longer flattening. Improve- 
ment is sometimes apparent immediately after removal of the tumour. It 
may be aided and hastened by careful massage, and it has been known to 
show itself first after so long an interval as eighteen months. Usually the 
first sign of recovery is the regaining of vesical and rectal control, if these 
ha'\m been impaired. Later there is a gradual return of muscular power, and 
finally sensation is restored to anmsthetic areas, although of all the functions 
of the cord the transmission of sensory'' impulses is the most likely to suffer 
some permanent damage. IVith the return of sensation trophic ulcers heal 
more rapidly''. Reference has already been made to the possibility' of the 
return of motor function e\'en after a previously' spastic paralysis has become 
flaccid, although such a favourable result is rare. On the whole it may be 
said with eonfidence that the opei’ative treatment of leptomeningiomas of the 
sjjinal cord is equally' gratify'ing to surgeon and patient. 

XXL CASE HISTORIES. 

The following are the histories of five patients suffering from spinal 
leptomeningioma, whose examination and treatment I was privilegct 
follow at the May'o Clinic. For the opportunity' of doing so I am muei 
indebted to Drs. Shelden and Adson of the Neurological Department. 

Case 1. — High cervical leptomeningioma in a male, age 32. Extirpation (parti 
Recovery. 

History. — Four months previous to registration the patient began 
headache in the right parieto-occipital region, ivhich radiated to the ng i 
and neck. This was constant, reached its maximum intensity in ^ jukI 

of the morning, and abated about noon. At the same time he fount >< _ 

difficulty' in starting the act of micturition, and that the stream of urine ac 
and also that his bowels moved with increasing difficulty'. A month la e 
that he could not move his left hand and arm as he wished, and a u e ‘ 
the same difficulty' with Iiis left foot, so that he became unsteady' " m ^ jJionlb*' 
There was also a slight ache along the inner border of his left arm. r or body, 
he had had analgesia and thermanaisthesia of the right arm, right sit c o 
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Operation. — Under paravertebral anajsthesia Dr. Adson removed the spines 
and laminae of the upper four cervical vertebr®, and part of the occipital bone. Tlie 
tumour vas dorsolateral and was situated opposite the first cervical root on the 
left side. It measured 3x2x1 cm., and when removed exposed an area of about 
15 mm. diameter, ? a cross-section of an intramedullary portion. This was not 
excised. The patient had an une\'entful convalescence. 

Cose 2. — High cervical leptomenlngioma In a male, age 25. Extirpation. Death 
eleven weelcs later from internal hydrocephalus and hydronephrosis. 

History. — Ten years previously the patient had had an injury to the back, 
between the shoulders. At that time the back was painful for si.v to eiglit weeks. 
The following year the pain recurred, but thereafter he tvas well for seven years. 
Then he began to have aching pain in the left shoulder and forearm, which was 
accompanied by a feeling of numbness in the fingers of the left hand and in the left 
forearm. This w'as followed by a slow progressive spastic weakness of the left arm. 



Fig. 288 . — Case 2. Sensory findings. Block Arabic, Tactile ; Red Arabic, 1 ain , 

Red Roman, Temperature ; V. Vibratory sense ; J. Joint sense. 

Six months later the pain became ver}' severe, and now' radiated to the left 
the neck, and down the left arm to the fingers. About eight months ^t*^*^*' , 

ning of the illness he noted some loss of strength, loss of contrrf, and aw w » _ ^ 

of the left leg, together ivith a numb feeling in this extremiU'. j 

the right arm and leg became similarly affected, while the condition ol ic ‘ 
and leg improved somewhat. Recently on one or two occasions^ he hai o 
of his urine, and his bowels had become increasingly constipated. i-ancd 

Essential Neurological Findings. — ^The muscles of both arms were * 

those of the right — 2 — 3, those of the left — 2. All the muscles of ^ ^ 

extremity were weak (—1 — 2), and there was a similar depee of 'Y-n n,ai, ariiis 

muscles of the left pelvic girdle. The tendon-jerks were mcreascc i ...ficvos 

(-f 1 -f 2) and both legs (right -f 2 -f 3, left -f 3 + 4 ). The «l>dominjl 

were absent. On both sides the great toe was dorsiflexed on stun , o 
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of the foot. The gait was spasmodic, and inco-ordination and dysinctria were 
marked on hoth sides. 

Below the level of the cutaneous cer\’ical ncr\'c there was loss of perception of 
all forms of sensation, which varied in intensity from — 2 in the arms, — 2 — .1 
over the trunk, — 3 in the thighs, to — 3 — 4 in the legs. The details arc shonm 
in Fig. 2SS. Examination of the cerehrospinal fluid revealed the Nonne sjTidromc, 
no xanthochromia, and a verj* slight response to jugular pressure. 

OpEmvTiox. — Under paravcrtchral anscsthesia Dr. Adson removed the spines 
and lamina; of the upper four cervical vertebra:. The tumour was dorsolateral, 
30 X 15 nun., and situated opposite the second and third cervical vertebra:. It 
was removed with some adlierent dura. Three weeks after operation the patient 
suddenly developed right hemiplegia with aphasia, and died two months later. The 
post-mortem examination showed internal hydrocephalus and hydronephrosis. 





IntotcoM »paces°TOdtoli4'faAhrbM?,im/to £“1 ft.*'’' 

worse if her spine was jarred, and also in the morn'^^ breast. Tlie pain was 
years this pain became verv- severe, and shl al^ fT“ '"P- --^ter three 

dorsal and lumbar regions in the muscles on either stde of th 

became so rigid that she was unable to tie her\hn^ eventuallv 

been spending her nights alternately walking and sin?^’ "months she had 

froni pam, and she had lost a good dea^f sleJ, to obtain relief 

registration she had a series of plaster casts annlip^ t^' pre-idous to her 
casts nerc uncomfortable, especiallv when she^was elsewhere. The 

was in the morning on first rising, and at ninht sh n" "worst pain 

bird intercostal space under the axilla To tSVft i throbbing pain round the 
leave her bed and walk about. ; frequently she had to 

VOL. XIV.— xo. 55. 
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Six months prev-iousty she began to feel better, and four months later she had 
the last east removed. A few hours after its removal she noticed a numbness across 
her abdomen which had not been present before. That night she had little pain, 
but she noted her legs were also numb. In the morning her old pain had returned', 
the numbness had extended to the feet, and her legs were ‘not working properly'! 
These features had remained stationaij' ; her pain was readily started by jarrin'' 
movements of the spine and bj"- coughing and sneezing. There had been no spliinc' 
teric disturbances. 

Essential Neubological Finiungs. — ^There was no muscular paral 5 -sis. The 
tendon-jerks on both sides of the bod 3 ’^ (arms and legs) were increased -f 1 -}- 2, 
and there was a bilateral dorsal response of the great toe on stimulating the sole of 
the foot. The abdominal reflexes were absent. Romberg’s test was positive. The 
tactile sense was normal, hut below the level of the fourth rib on the left side and 
the sixth rib on the right side there was complete analgesia and thermanssthcsia. 




Fig. 290 . — Case 4. Sensory findings nt first examin-ition. Black Arabic, Tactile 
Red Arabic, Pain ; Bod Roman, Temperature ; t t ibratory sen . 


The joint sense was normal in the legs. The details are shown in Fig. -i. • ' ■ • ‘ j 

tion of the cerebrospinal fluid revealed a normal colour, no increase ot pr , ■ 
a poor response to jugular compression. „ Adson 

Operation. — Under paravertebral anxsthesia and a little ct ler ■ 
removed the spines and laminae of the upper six dorsal vertebrcc. , jjgl, 

found on the left anterolateral aspect of the cord, opposite the lou ‘ 
dorsal vertebra;. It was fusiform, 4 x 2 cm. in size, and it had „ „oint 

cord to half its normal size. It was attached to the dura in the \icini ^ 
of exit of the fourth dorsal ners^e-roots. It was removed completelj . 
was imeventful. 

Diagnosis at firs*' 


Case 4. — Mid-dorsal leptomeningioma in a female, age 65. 
obscure. Tumour removed later. Recovery. 


History. — ^This patient first registered at the jMaj'o Clinic tuo jind 

For six years she had had weakness of both lower extremities, inth t.ngiin„ 
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numbness. Three years later the weakness began to progress, and there were occa- 
sional spasms of the muscles of the legs. During the wliole of the illness t'mrc liad 
been some dilTicultj' in controlling the bladder, and for the last year and a half this 
had been markedly increased. A year previously she began to have a ‘girdle 
sensation’ around the lower abdomen, and this was still present. Six months later 
pain appeared. At first this came on in the early morning, and was relieved if she 
got up and sat in a chair. Lately it became progressive and was felt by daj- as well 
as by night. There were two painful areas : one just to the right of the umbilicus, 
crossed by the ‘girdle sensation’ and about the size of the palm of the hand, and 
another about tu'o inches in diameter over the right sacro-iliac joint. 

Essexti.vl Keubologic-vi, Pixdixgs. — ^Thcre was slight weakness of the muscles 
of both lower extremities (—1 —2). The tendon-jerks in these were increased 
( .E 1 J- 2), and there was a marked bilateral dorsal response of the great toe on 
stimulating the sole of the foot. The abdominal reflexes were absent. The gait 



-t. Sensorv findings ot second examination, two years after Fig. 290 . 
r Joint^en=e “ ’ ’ ° Koman, Temperature ; v. Tibratorj- sense ; 


fron^jJ'' 29^ sign was positive. The sensorj- changes are best studied 

Diagnosis.— The diagnosis lay betrveen hj-pertropliic artliritis of the dorsal 
^me, arteriosclerosis of the central nervous system, and tumour of the cord 
Exploratory- laminectomy was advised but declined. 

the le^^Tn«Ta''^d®nnrthr^2HV“'^^ weakness and numbness of 

f I ^ scnsatiou’ became crushing in tvne She not 

on thi'ri JiSaaVt" ^o - 3 - 4 

o on tne lett side. Tlie reflexes were as before. A 
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definite sensorj- level was non- present (Fig. 291), and these findings should he 
compared n-ith those of two j-ears pre^^ousl 3 ^ The cerebrospinal fluid was clear 
and responded but poorlj’^ to jugular compression. ' ’ 

Operation. — ^A t tlie laminectomj% performed under local anajsthesia, Dr. .Adson 
found an anterolateral tumour opposite the seventh dorsal vertebra, 2 cm. in 
diameter. The cord was reduced to one-tliird its normal size. Convalescence was 
uneventful. 

Case 5 . — ^Low dorsal leptomeningioina in a female, age 50. Extirpation. Some 
improvement. 

History. — Seven 3 'ears previousfy, in the spring, the patient began to suffer 
from severe pain in the left hip, espeeiaUy after lifting a weight or after a hard day's 
work. Later this pain spread down to the posterior aspect of the left knee, and 
finally to the left foot. Bj'- the foUow-ing summer the condition had cleared up. 



Fig. 292.— Case 5. Sensorj- findings. Block Arabic, Tactile ; Bed Arabic, Pain ; Bed 
Roman, Temperature ; V. ATbratory sense ; J, Joint sense. 


hut in the autumn the pain returned wth greater severitj-. A year or so later 1 
developed dull pain in the left upper quadrant of the abdomen ; at times 
radiated to the back on the same side. Five j-ears previously, while the ''P P‘ 
was still present, she noted weakness and loss of control of the left leg, an a 
same time she began to suffer from pain in the right hip. Three ^ 

paralysis had increased to such an extent that she lost the use of both egs. 
two or three years she had had difficulty in starting the flow of urine, am 

progressive constipation. „,cc 1 cs of 

Essexteal Neurologicae Findings. — There was weakness of the n . 
the peh-ic girdle on both sides ( — 2 — 3), and complete paralysis of the ‘ 
muscles of the lower extremities ( — 4). The tendon-jerks of the legs i\ ere 1 ^ 
and there was bilateral dorsal flexion of the great toes on stimulating ’ - ,. -j 
the feet. The sensory changes were as shown in Fig. 292. The cerebro p 
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showed xanthochromia, increased protein content, and no response to jugular com- 

^ Oper ation. — ^Dr. Adson removed the spines and laminre of the dorsal vcrtchrm 
from the eighth to the twelfth. The tumour involved the eleventh and twcUtii 
dorsal posterior nerve-roots, measured 2 x 1-5 cm., and had compressed the cord 
to one-third its normal size. Convalescence was uneventful, hut improvement slow . 
One month after operation the sensory paralysis was a little better, but the unne 
■\vas less easily controlled. 

Sir. Ii'isli, photograf)her at the jNIayo Clinic, is responsible for Figs. 231— 
237, 271, 272, 2S3-2S6 (all pre-existing photographs which were suitable), 
227-229, 23S, 239, 211-250, 252-256, 261, 267 (sections prepared by me to 
illustrate this paper, from material prot-ided by the Mayo Clinic), and 258, 
259, 261, 263, 266 (from material obtained from an experiment I made upon 
an animal). IMr. Kirkpatrick, of the Pathological Department, Glasgow 
University, photographed the remainder. Figs. 226, 210, 251, 260, 262, 269, 
270 are from sections I prepared from material provided by the Mayo Clinic. 
Fig. 230 is from Dr. Frazier's book. Surgery of the Spine and Spinal Cord 
(Appleton). Fig. 257 is a diagram I modified from a figure by Professor 
EUiot-Sniith. Figs. 265 and 268 are from tlie experiment mentioned above. 
Fig. 273 I constructed from data in a ijajjer by lilr. Barrington. Figs. 275- 
280 I constructed from notes of a lecture by Dr. Stookey. Fig. 281 is from 
a paper by Drs. Cushing and Ayer, and Fig. 282 is from a paper by Dr. Le\y- 
Valensi. For the sections from which Figs. 267, 269, and 270 are taken I am 
indebted to Dr. J. "W. Kernohan, Neurological Pathologist to the INIayo Clinic. 
For the use of the remaining pathological material, with the exception of 
that obtained from an experiment upon an animal, my thanks are due to 
Dr. H. E. Robertson, Pathological Anatomist to the Mayo Clinic. 

Dr. F. C. jMann, Director of the Experimental Laboratory, Mayo Clinic, 
kindly gave me facilities for obtaining fresh material to illustrate the histo- 
logical appearances in compression of the cord. Under ether anesthesia 
and aseptic technique I remo^•ed the spines and lamine of the sixth and 
seventh dorsal vertehre of an adult clog. I then pushed a cylinder of 
bone wax, measuring 1-5 X 0-5 cm., between the arch of the fifth dorsal 
vertebra and the dura, and closed the wound in lasers. After a period 
of six weeks, during wliich the animal gradually developed total anajsthesia 
below the level of the ninth or tentlr dorsal segment, it was again 
aufcsthetized. I now removed the cord for a length of 4 cm. above 
and below the site of compression, while the dog was alive ; in this manner 
the circulatory phenomena were well preserved. Suitable lengths of cord 
Avere then fixed at once in seA'eral reagents, according to the manner in Avhich 
they were to he stained. The animal was killed Arhile under the aiifesthetic. 
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RANULA. 

By DUNCAN C. L. FITZ^VILLIABIS, C.M.G., London. 

Rakula is a loose term inherited from bygone da3'^s, distributed widely over 
the world, and one which we shall probablj’’ never be rid of ; hut it is a term 
in medicine which cannot be defined and has no scientific meaning. It lias 
been applied to all cj’’stic swellings of the floor of the mouth whatever their 
form or origin. Dermoid swellings, swellings in connection with caleiili of 
the salivarv'' glands, acute s^vellings, traumatic swellings, parasitic swellings, 
sw'ellings belorv the jarv, and even belovv the hjmid bone in connection with 
the thyroid gland, have all been included under the term ranula. 

The actual connotation of the term 
ranula even is uncertain— whether it 
refers to the croaking voice caused l)y 
the tumour likened to that of a frog, 
as some assert, or refers to the glisten- 
ing appearance of the tumour whicli 
resembles the bell}'' of the frog, as 
Charles Bell thought, is unknown. Sonic 
have thought the swelling is like the 
head of a little frog, the openings of 
Wharton’s duct being its eyes, and 
others again have likened the glairy 
fluid evacuated to the jelly-like sub- 
stance in which the eggs of the frog 
are found. Ranulfc are found quite 
commonly among the lower animals 
{Fig. 293). 

Many attempts have been made to 
confine the term to certain swellings, but 
none have succeeded. Many attempts 
have been, and are still being, niat c 
to attribute all forms of ranulrc to one 
cause. Fleischmann thought he lai 
discovered a bursa which he said was the one and only 
other observers, like Recklinghausen, suggested that the origin o a ” ^ 
was Blandin’s gland, and lately Thompson published a paper m ic 
of Surgery describing as the one and only cause a persistence o t le c 
sinus in connection with the branchial clefts. There is no one an 
cause of these swellings. Cases will be quoted to show' that ranu .c ^ 
origin in the mucous glands, the sublingual gland, Blandin s g ‘ 
the submaxillary gland. There is a large class of raniil® winch sUeS 
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start in one or other of these organs, but in which one at the moment is 
doubtful. These are ranulpc witli more or less extensive prolongations to tlie 

neck or face. 


CYSTIC SWELLINGS OF THE MUCOUS AND OF THE 
SUBUNGUAL GLANDS. 

These we must take together, as wc are unable to differentiate them. 
There is no reason we know of why the mucous glands, which are numerous 
under the tongue, should be more liable to become cystic than they do else- 
where. On the other hand, wc see them cystic frequently uiion the lips and 
cheeks, and very seldom on the dorsvmi of the tongue. Tlic tissues under 
the tongue are soft and lax, and therefore we may suppose that the cj sts arc 
liable to attain a larger size here than they do elsewhere. Lockwood published 
tlie following case, which must have originated in a mucous gland, as tlicrc 
was no salivary action found on carefully testing the fluid : — 

Case 1. — girl, age 14, had a tj-pical ranula hclow the right side of the tongue 
Avhich had been noticed for two months. The saHvarj- ducts were free and dis- 
charged saliva. A piece was snipped from the wall and 2 drachms of the contents, 
which were a tenacious, yellow, transparent fluid, slightly alkaline, were saved. The 
fluid was soluble in distilled water, and became white and opaque u-ith precipitate 
on the addition of acetic acid. Perchloride of iron produced no claret reaction, 
so that no sulphocyanide of potassium was present. Added to starch and kept 
for some time at a gentle heat, no conversion into glucose was obtained. It appeared 
to consist of pure mucin. It seemed probable that the cyst was a distended sub- 
lingual mucous gland. 


Many of the cysts, however, are not of tliis cliaractcr. and are j^robably 
due to distention of one of the duets of the sublingual gland. Claude Bernard 
made cysts experimentally by obstructing the duct of Ri^'inus, and the work 
of Suzanne showed that tlie ducts of the sublingual gland were verv irregular. 
Baker in 1S71. at a time when all ranulm were supposed to originate in the 
dilatation of Wharton's duct, drew attention to the fact that in many cases 
a jirobe could be passed along this duct, which had nothing whatever to do 
with the swelling. He reported in detail five cases in which the fluid of the 
ranula was nothing like submaxillar>' saliva. He also stated that obstruction 
of Wharton's duct jiroduced snnptonis quite unlike those of a ranula. His 
cases may have originated from obstruction to some of the duets of the sub- 
lingual gland, ilaiiy of the cysts found in this region are undoubtcdlv of 
this origin. This form of ranula appears as a small glistening tumour under 
the tongue, and is so familiar to everyone that no ordinarv case need be 
quoted, Weeden Cooke reported one which seems to have been peculiar : 


+„ 1 woman had had a ranula for many years, which had grown 

orange. If she kept it in her mouth it protruded one cheek in 
the most unsightly manner, and when allowed to hang out of the mouth it was like 
a transparem ]elly-bag. She was able to talk and eat with but slight ineonveni- 

-II to 


If a piece of the wall of these cysts is examined under the microscope, 
mucous or secreting membrane is always found. Ko case has been reported 
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in which the cj’^st was lined with endothelium. This is important in view of 
the statements made from time to time that these 03^315 originate in a biiisa 
in this neighbourhood. 

CYSTS OF BLANDIN’S GLAND. 

Blandin’s gland is small and not of great importance. Onl}'- a few cvsts 
of this gland have been reported. Eve noted one as follows ; — 

Case 8. — ranula from the AvaUs of which projected small glands of mucous 
structure. The fluid was very viscid, and gave no reaction to the tests for sulpho- 
cyanide of potassium. It had no connection with A^diarton’s duct. 

He thought that this C3'^st was the ordinary t3’^pe of ranula. 

^^on Recklinghausen reirorted a similar case as a C3’^st of Blandin’s gland. 

Curtis reported : — 

Case 4. — woman of 25, who had noticed a swelling for four montlis near the 
tip of the tongue on the left side. This disappeared, but soon afterwards a similar 
swelling appeared upon the right side. The tumour was elastic, purplish, 1 in. long 
by i- in. broad. It was aspirated through a thick needle, but nothing came out. 
On incision, mucous fluid was obtained. It was fulty opened, and the lining membrane 
was sewn to the mucous membrane. 

(Figs. 294, 295.) 




Figs. 294, 295. — Curtis’s case, made from a coloured drawing in Greenwich Hospital. 

{By hind permission.) 


Ramon Tejada Aguirre also reported one 

Case 5. — The patient, 13 years old, had a congenital tumour at the tip of flic 
tongue measuring 6 by 4r-5 by 3-5 cm., slightly fluctuant. Aspiration drew som 
thick, white, viscid fluid, without odour, and with the characteristics of 
fluid. Only liquid and soft food could be taken ; mastication was impossible. ' 
was marked hyperthesia of the tongue in the region of the tumour, especialq '' 
the warm fluids were taken. The patient suffered from attacks of suffocation ^ 
sleep. It was diagnosed as a C 3 'st of Blandin’s gland. The mass was remo\et 
recovery followed. 
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A congenital case was reported by Fodcrl in a stillborn child who had 
a large cyst near the tip of the tongue. 


RANUL^ IN CONNECTION WITH THE SUBMAXILLARY GLAND. 

The submaxillary being the largest and most important gland in the 
region, it is not surprising to find that it gives rise to many clinical conditions 
refated to ranula. There arc congenital ranulic. acute ranulfc. traumatic 
ranula;, and ranulfc due to the gradual occlusion or blocking of M barton s 

duct. -Ill 

Congenital Ranulse. — ^In former days many dermoid cysts were included 

as congenital ranulrc. but I have eliminated these. Dr. Muller, in a paper 
read before the Moscow ^fedical Society, said that among SO, 000 children 
observed in the Moscow Foundling Hospital only four or five cases of con- 
genital raiudaj were known. The condition therefore is rare, and only about 
twenty cases have been known ; but doubtless many cases have not been pub- 
lished. One came under my notice at Paddington Green Children s Hospital 
not long ago. In nearly ei'crv case there has been either a complete or a 
partial occlusion of the termination of Wharton' s duct. In most cases the 
child has been unable to take the breast, probably on account of the pain 
inconmroding the movements of the tongue ; in one case the child died 
soon after birth, so that the condition could be investigated. The following 
excellent example may be quoted : — 

Case 0 . — A boy 3 weeks old, in whom a small tumour had been noted soon after 
birth ; sometimes there was difilcultj' in suckling, swallowng, and breathing. Tlie 
swelling was transparent, and crossed the frsenum slightly. There was no trace of 
Mliarton's duct upon the right side, and the submaxillaiy gland upon that side 
was swollen. The opening of the duct was present on the left side. The tumour 
was situated along the course of the duct. (Guinard.) 


Stolts’s case was as follows : — 


Case 7 . — “ Tlie point of the tongue was lifted and directed to the right side bv 
a whitish transparent tumour on the under surface of the frrenum, which was obliter- 
ated.” “ The infant cries whenever it takes the breast, the voice is altered, and 
there is difficulty in breathing.” 


Other cases have been recorded by Riclier (two cases), by Launeloiigue 
(whose case died), Guyon, Blot, Panas, Giraldes (three cases)', Gueniot, and 
Deschamps. In the last a jet could be expressed from the mouth of the 
duct bj pressure on the floor of the mouth. Tlie cyst was opened and a 
horsehair j^assed into it through the narrowed opening of the duct. In 
Lombardis case the child's face was violet-coloured and the timiom- actually 
protruding from the mouth. The cyst was punctured and the child relieved. 
In the Bull Gen. der Tlierapeutigue, 1862, Ixiii, 316, two cases of congenital 
ranula are mentioned ; in one of which there was a bluish swellintr under the 
tongue and the child refused the breast, but it swallowed weU from a spoon 
The child took the breast at once after the swelling had been punctured 
In most of the cases it was evident that lYharton's duct was blocked 
closed, or stenosed. and did not admit the passage of saliva even when citric 
acid or vinegar was placed upon the tongue. Other congenital cases, however 
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are recorded in -which the origin of tlie tumour has }iot been so e\-ic]cnt. 
Ste23hen Paget rejjorted one of the best examjjles under the lieadins; of 
“ Congenital Cyst under the Tongue” (Figs. 296, 297) ; — 

Case S. — ^The child at birth -was 
nearij' suffocated, and tlie cyst so pro- 
truded from the mouth as actually to 
make delivery' difficult. It was tapped 
at once, and nearly a tumblerful of 
clear watery' fluid was drawn off. It 
was tapped twenty' times in the first 
year, as further operative procedures 
were refused. The ehild was now four 
years old. Tire ey'st hung out of her 
month, almost touching the sternum, 
and jerked up and down with tlic 
movements of tire tongue wlicn the 
child swallowed and talked. It was 
covered with a dry' cuticle as thick as 
the skin, the lips were everted and the 
jaws deformed, the front teeth looked 
forwards and downwards. The cyst was 
removed. It contained some ounces of 
turbid yellow fluid. The wall was 
simple fibrous tissue with no trace of 
epitlielium. It was therefore not a 
dermoid, and the thick fluid showed that 
it was not a hygroma of the neck, 

Butliu classes this case as a ej'st of the incisive gland, but on whnt 
grounds is not stated. The incisive gland is only an inconstant collection ol 
mucous glands. 

Acute Ranula. — These are stvell- 
ings which seem to be formed in con- 
nection Avith the submaxillaiy gland. 

They come on rajiidly' and Avithout 
obA'ious reason. A SAvelling suddenly' 
forms in the floor of the mouth, push- 
ing the tongue to the ojAposite side 
and rolling it uiAAvards and backAvards, 
till it is almost lost to sight. Tire 
SAvelling is accomjAanied by' great jiain. 

Breathing is A'eiy difficult, and the 
patient may' become cy'anotic. The 
friends and onlookers are alarmed, 
and the }Aatient becomes nei’A'ous and 

agitated, as there seems cA'eiy likelihood of tire sAvelling increasing till suiioia 
tion takes place. The cause of the condition is sonre sudden block to t ic 
outhoAv of the saliA'a, and may' occur as the result of the blockage o u- 
duct by' a stone. All cases, hoAvcA'cr, Avhieh can be attributed to ca cu i 
haA'e been eliminated from consideration here. Blockage, hoAVCA'cr, may 
from less obA'ious causes, many' of AA’hich haA'e escaped notice, but piorary 
most are due to insjAissatioir of mucus in the secretion. 



. .<« fr 



Fro. 2S0. — Large congenital cyst tinder the 
tongue. (Stephen Paget’s case.) 
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This is Avell illustrated in the case reported by Buzby : 

Case 9. A man, age 34, while eating lunch had a sudden and violently painful 

swelling appear in the Teft subniaxillary region. It was so severe that he could not 
continiTe eating, and he was slightly nauseated. He was examined within half an 
hour when a grevish granular plug 2 inin. in diameter was seen protniding Irom 
tniarton's duct ; ' the gland was swollen and exquisitely tender. This granular 
material was removed, and was followed by a gush of saliva. Next day the tender- 
ness was less, but there was a slight amount of detritus protruding from the duct. 


Du Cane reported a case in which he sought diligently for a cause but 
could find none 

Case 10. — man in excellent health had just begun dinner when suddenly 
his mouth was filled up uith a tumour which formed beneath his tongue, and 
increasing rapidly in size pushed his tongue baclcwards so that only the under 
surface of the tip could be seen. Tivo large pinkish swellings were visible in the 
floor of the mouth. The patient could neither speak nor swallow, had severe 
dyspnoea, and thought he was going to suffocate. No stenosis nor salivarj- raleulus 
of the duct could be found. An incision was made, and immediate relief given on 
the exit of one and a half ounces of saliva. Ko other cysts or any signs of calculus 
were found, and there was no return of the symptoms. 


The relation tliis sudden blocking bears to calculus is shown in Johnston’s 
case, wliich is as follows : — 

Case 11. — ^Mrs. C. !M., complained of a sudden severe pain in the mouth and 
tongue. She could open her mouth only with difficulty, and could scarcely protrude 
her tongue. Under the tongue was a soft, rounded mass at the opening of Wharton’s 
duct. Incision into this was followed by a gush of pus and the ejection of a semi- 
solid mass which proved to be a small stone surrounded by a substance resembling 
cooked macaroni. 


Other similar cases have been reported by Bogros and in the Denial 
Cosmos, I91G ; the Clinical Journal, July, 1907 ; and the Deutsche Monatschrift 
fiir Zahnheilkunde, 1908, 316. 

Bouchard reported tlu’ce curious cases. In one a U'oman felt her mouth 
suddenly filled by a tumour after drinking a glass of wine, and was soon in 
imminent danger of suffocation. The second was a man whose mouth filled in 
the same way while he was at a meal, and the third a woman in whom a 


tumour like the finger of a glove appeared rapidly below her tongue. In the 
last case, however, the same thing had occurred tliree times irre^dously durino- 
eating, and all pain had passed off when eating was stopped, so that the caus^, 
we strongly suspect, was a calculus. 

Tilleaux mentions tlwee similar cases which he ascribed to the enlarge- 
ment of Fleisclmiann’s bursa, into which he thought the duct of Wharton 
had burst : a worker who went to bed well but woke at 3 a.m. with the 
‘instantaneous formation’ of a tumour under the tongue which menaced him 
with aspln-xiation ; a cook wlrile performing her duties, and a woman who 
was sitting by the fire, were all suddenly attacked in the same way. The 
mcmbei-s of the medical society before whom Tilleaux exliibited the specimen 
showing the bui-sa, said that the space was only an artefact in areolar tissue 
and p.amly indicated that they did not believe that sueh a bursa e.xisted. 

^l^oi’cstm mentions an rmiisual case of sudden enlargement of a ranula 
V uch had been present, and small, for five years or more. Tlie man then 
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contracted syphilis and was treated with large doses of mereury ; he developed 
a stomatitis, aird the swelling rapidl}'" grew larger. It was removed. 

Traumatic Ranula. — This is a swelling which results,, from the bloekiuo 
of Wharton’s duct either by a membrane or bj’- a swelling, the result of bniisiiw 
or trauma. The formation of leucoplakia maj’^ also be ineluded here. It does 
not seem to be important, and an example of each will suffice. Richet notes 
bloeking of the duct bj'^ a membrane : — ■ 

Case 12. — young woman came with all the symptoms of ranula, and a 
swelling on the left side of the floor of the mouth. It was thought at first that she 
had osteitis of the jaw due to a bad tooth, but further examination showed that 
there was a dense resistant membrane on the floor of the mouth completely blocking 
Wharton’s duct, from which no flow of saliva was visible. 

French reports a traumatic case : — 

Case 13. — schoolboy, age 11, was sent to the doctor by his teacher for a 
‘gumboil’. One week previously, while eating a very hard apple a piece pressed 
on the floor of the mouth and caused him pain, and a lump appeared in a few 
minutes which precluded further mastication. There was a tense, cystic, transparent, 
irregular swelling about the size of a large walnut, below and to the right of the 
fraenum close to Wharton’s duct. The surface had small blood-vessels branching 
in all directions. A seton was passed, which evacuated the viscid contents. 

Erichsen mentions a case where the slipping of a pair of forceps wounded 
the floor of the mouth in the v'ieinity of Wharton’s duct and the saliva 
accumulated in the form of a cyst. 

A case due to leucoplakia occurred in St. Mary’s Hospital : — 

Case 14. — H. R., age 50, had noticed for the last nine months a whitish patch 
growing under his tongue. 

On admission a small patch of leucoplakia was seen in the region of the frasmim 
on the right side. This patch was removed with scissors, and he left the hospital. 
Six months later he was readmitted with a history that he had had a swelling lor 
the last four months under the tongue. A bluish white ranula was seen on the 
right side. It was dissected out. 

Curious as it may sound, foreign bodies havm found their way by accident 
along Wharton’s duct and blocked it. In old-standing cases a deposition o 
lime salts has taken place upon them, causing calculi. Thus Closmaccuc 
reported a case where a i^iece of straw was found protruding from the t uc . 
Bouillet mentions a man who was ill for nearly three weeks with pain anc 
swelling of the tongue, in whom daily probing of Wharton’s duct gav c re le 
to the symptoms, as each time saliva was let out. At the end of tus nne 
an incision was made and a piece of straw found. There is the case of a so ( icr 
in whom a whole spikelet of corn vv'as found in the duct, a central axis vu i 
four small leav’es attached b}'’ thin jredicles, upon which lime salts hac iCoUi 
to be deposited. 

Hulke reported a. case with calculi in which the primary ca cu us v a 
formed round a splinter of wood. , ^ 

Delery and an Italian writer whose reference is lost both no c ca 
where a stone had been formed round a fish-bone ; jMoure an 
record a case where it was round the bristle of a toothbrush ; Claiu c repo 
a tailor who had a pig’s bristle in his duct. 
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LARGE BILOCULAR AND BURROWING RANULiE. 

I have classed the ramilfc ^vhich I am about to describe under tlic abo^ c 
headings, as it is difficult if not impossible to define them. Tlieir nature is 
uncertain, and except their deseription, little is knomi about them. They are 
ranula; which emerge from the mouth, spread to the face, the fauces, or the 
neck, to such an extent that the small tumour of the mouth appears negligible 
beside the huge tumour in the neck or face, and the extension becomes the 
most hnportant, as well as the largest part of the condition. In some cases 
the floor of the mouth cicatrizes and no swelling forms, there being merely 
a small outlet to the swelling of the neck. It is only after careful study that 
anv idea is obtained of their range, growth, relations, and extent. It appears 
that most of the theories as to their origin have been propounded after one or 
at most two ciu-ious cases have been 


met with, and so many theories 
have been suggested that one 
rather hesitates to give one’s omi 
view. 

It is possible and even probable 
that they all start in the sublingual 
region as ordinary ranulaj. Some 
may start in the mucous glands, 
some in the sublingual gland, and 
some in the submaxillary gland. 
It is useless, however, to dogmatize 
upon this, and it is more worth 
while to lay the endence in favour 
of tlris happening before the reader. 

From the cases already re- 
counted to illustrate the other 
features of ramfla, it is ob^^ous 
that a bulging below the cliin 
may take place, thougli the tumour 
may not be below the mylohj’oid 



Fic. 298. — Dissection of the mylohyoid 
muscle showing prolongations of the silblin’gxml 
gland through the muscle. Two other dis- 
sections were published illustrating the same 
thing (Afore^h’n). 


muscle. In acute and congenital ramdie, swelling of the submaxillar}’ gland 
has been noted. ^Morestin has shown by carefid dissection that the sublingual 
gland often protrudes naturally through the fibres of the mylohyoid muscle 
as a sort of hernia {Fig. 298 ). This gland too has no capsule, and is 
therefore in a position to be dilated. These being the facts we can trace 
the gradual extension of tumours which were obr-iously sublingual ranulfe 
to begin with to below the chin, into the neck, and so approach the rare 
and astonishing cases which have been placed upon record, where the exten- 
sion has overhung tlie stermmr. 


In order to establish tlris gradual extension quite clearly I shall quote 
tire following cases : — ^ 


Cose lo. A girl, 7 years old, bad a small tumour under her ton<nie which 
steadily grew larger untU it was the size of a nut. It was situated ^der the 
fnvnum, bilobed, fluctuating, vatb thin and transparent walls. It pushed the 
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tongue upwards. It was a sublingual ranula, as salt upon the tongue enisotl 
saliva to flow from Wharton’s duct. The anterior wall of the cyst was reniovct 
Six months later there was a tumour the size of a mandarin orange under the chin 
with a little tumour in the mouth. There was a communication between the two' 
The tumour had begun to form three months after the last operation. Both tumours 
were dissected out. 

Cai’io gives a similar case : — 

Case 16. — woman, age 29, who had a ranula under the tongue on the left side 
in January, by July had an extension into the neck. The tumour under the tonmie 
was excised, and the swelling in the neck disappeared. Two years later there iras 
a recurrence in the mouth, which was operated upon and was only cured for three 
weeks. There was now a swelling in the mouth and one in the submaxillary and 
cervical regions. The tumour in the neck was elastic and fluctuating, and pressure 
upon it caused increase in the size of the ranula. The ranula was opened, and a 
probe passed through its cavity into the neck for four inches ; eight ounces of fluid 
were evacuated. Two days later the swelling in the neck returned and was opened, 
and the interior was swabbed with pure phenol and packed. 

Lewis re^oorted the following clear case : — 

Case 17. — patient complained of a swelling under the tongue and also beneath 
the left jaw. He had been operated upon four times inside the mouth, and each 
time the cyst recurred. In 1919 he had a cyst the size of a goose’s egg beneath 
the jaw. He refused a general anesthetic, and a local anesthetic was injected. 
The cyst ruptured, but as much as possible was removed, together with the sublingual 
and submaxillary glands. A year later there was a recurrence in the neck. This 
time a general anaesthetic was used and the cyst wall dissected out intact, and 
easily traced to the point in the mylohyoid muscle where it emerged. The muscle 
was slit and the whole cyst removed. 

The writer states that the cyst originated in the sublingual or Fleiseh- 
mann’s bursa, but, as is usual, no evidence is produced why it should 
originate in this supposed bursa. 

Boyer rejsorted a good case illustrating the next stage of extension, which 
has the additional interest that the patient in her youth was operated upon 
by Baron Larre}^, Napoleon’s famous Marshal, who, he said, was wortli 
battalions to his army : — • 

Case 18. — A woman, age 40, had had a congenital ranula ■which had been opened 
many times and fluid like Avhite of egg let out. Fifteen years previously it was of 
considerable size, projected under the tongue, and made a salient under the cbm 
the size of an egg. Baron Larrey operated upon it rvith a cautery. This operation 
appeared at first satisfactory, but later the tumour reeurred and increased m size^ 
Further operation Avas refused. She subsequently became ill AAuth pneumonia, during 
Avhich illness tbe tumour increased Amry much in size. There noAV existed a bnnoiir 
in the form of a calabash, the upper and smaller half in the mouth nearly n mg 
its caAuty and rolling the tongue backAvards against the palate. The other hall a'C 
beloAA' the chin, the size of tAA'O fists, and descended A'ertically in front of the ‘ 
There Arms a deep grooA’^e betAA’een the posterior margin of the tumour and the ro 
of the larynx. It sAA'elled out beloAV the level of the jaAA'S and drerv strongly on 
skin of the chin and the cheeks, rendering it excessh'ely tense. The surface o 
tumour AA'as red, tender, hard, and inflamed, and the patient could ‘i, . 

her mouth. The face AA-as cyanotic, and SAA'alloAAung and speaking Avcrc i ‘ j 
there AA'as fcA'er. The tumour Avas punctured tAA'ice, and a flocculus of pus sq 
out about a yard b3' its oaa'u pressure. A seton AA'as passed, and half a li j 

came aAA-aj'. The tongue returned to its plaee and the sj'mptoms , 

After AA’ashing out the caA'itj' for some days, onlj' fistulous openings remain 
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Tliese cases sometimes gave rise to alarming symptoms, -which arc illus- 
trated in the ease reported hy 'Wheeler : — 


Case 19.— The patient suffered from a large ranula complieated by a tumour 
beneath the iaw. The usual signs of ranula were present, better niarketl than m 
the weneralitv of cases. Tlie tumour beneath the jaw was the size of a Seville 
f bitter) orange. She had hnon-n of tbe ranula for about a year, but was unanarc 
when the tmnour appeared beneath the jaw. The two tumours were thought to 
be distinct from one another. The appearance of the latter tumour gave one the 
impression that there was a calculus in AYharton's duct. A piece of the cyst beiicath 
the tongue was excised, and glairy fluid came out, and later some dark fluid. 
Pressure*^ beneath the jaw caused a further flow and emptied the tumour. Not- 
-withstanding that a ‘large piece of bone’ was removed from the ranula, the 


swellines reappeared, _ . 

One dav she was in her usual health, but by the evening she was suffering 
intense dvspncca, her eyes were starting from her head, the countenance was anxious 
and distressed, and she' was in a cold perspiration, sitting up grasping the bedclothes 
like one ivith asthma. Both tumours had increased greatly. An incision was made 
into the dorsum of the tongue on each side near the raphe. As not much relief 
was obtained, incisions were made into the two swellings, and fluid escaped from 
both and relief followed. The epiglottis could now be felt, and as it was swollen it 
was scored with a knife. Poultices and fomentations were applied and the patient 
managed to swallow half a teaspoonful of milk. NexT day the tumour beneath 
the jaw was opened and its cheesy contents -were removed. Complete healing 
followed. 


Li this case, if tlie ‘piece of bone’ remo'i'ed was really a calculus as it 
had been suspected, then it merely proves that an ordinary obstructive ranula 
may form a large cyst beneath the jaw. The ‘cheesy’ consistence of the 
contents might mean that this case should not be included here but was really 
a dermoid. In ^lalcohnson’s case, however, the contents were not only cheesy 
but solid in parts, though derived from the submaxillary gland. Tay also 
removed five masses like hard butter from a ranula, and Leclerc let out glairj’ 
fluid and sandy material. 

The recovery was probably due to the inflanmration, which cured many 
such cases and also brought about a cure in the astonishing instance related 
below. This was reported by Paget, and will carry the comdetion -which is 
borne b}" all that great observer's -iratings. It illustrates the extension taking 
place in an upward direction into the face : — 


Case 20. A man, age 34, had a cyst over the right side of the faee and neck. 
It was half filled with fluid, irregular, lobulated, subcutaneous, and extended from 
the level of the cricoid up over the jaw to the malar bone and the zygoma, hack to 
the masseter muscle and the posterior border of the lower jaw, and as far forrvards 
as the middle line beneath the chin, and to the angle of the mouth. It was described 
as being soft, flaccid, fluctuating, and flapping”. On pressure “a little wlaiiv 
fluid oozed through a small aperture in the middle fine in front of the fnenum 
linguic . The floor of the mouth was slightly raised and harder than normal. This 

years. It had commenced as a swelling under the 
f 'if' after a year burst, discharged glairj- fluid, and disappeared. There 
the tongue. Next there appeared a dwelling under 

ii ^ burst as before under the tongue and disappeared. This swelling 
pa n ’'b tms'^nSwed'' gradually spread out on to the cheek, without 

h'nink Tt?ii ' ^ere drawn off, tinned 

imntW time! suppurated, and so was cured S 

VOL. XIV. — XO. 55. 
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In this case tiiere can be no question but that the tiimom- began tnulcr 
the tongue and eventual^ extended to the limits indicated. Otlier cases are 
mentioned b}' Despres, Bellonard, and Dieu. Tire climax, howe^'er, is readied 
in the case reported b}"- Malcolmson : — 


Case 21. — sickly Hindoo boy of 9 came on account of a swelling which 
extended from one ear to the other, up over the angles of the jaw, up on to tlie 
cheeks, and down to the sternum, over the upper end of which bone it was pendulous 
and could be lifted up. It was quite soft and contained fluid. The disease had 
started a year previously. Before the tumour was noticed, a discharge of pus had 
been seen half an inch to one side of the opening of the left subniaxillarj' duct. 
Tliere was a depressed cicatrix at this point, and the swelling was said to have 
started here. A slight discharge could still be seen from the duct. From these 
facts it was thought that the duct had inflamed in consequence of septic teeth, and 
the saliva had found its way out into the connective tissues and formed the great 
sivelling described above. A puncture was made into the swelling, and twentj' 
ounces of glairy fluid, transparent and of a light-brown hue, were withdrawn. A 
hard mobile substance was then felt and Avas extracted on enlarging the opening. 
It proved to be part of the fluid rvhich had become inspissated. The opening ivas 

left and the discharge pressed 
out every morning. The punc- 
ture then closed and another 
had to be made. After this the 
skin of the cheeks seemed to 
unite with the underlying museles 
from which it had been separa- 
ted, so that in this area healing 
Avas obtained. 

The patient ivas then lost 
sight of for some Avecks and the 
puncture closed. He Avas seen 
again, and another puncture Avas 
made and much fluid draAA’n off; 
suppuration took place and pus 
folloAved for some time. A probe 
passed into the mouth of the 
duct caused saliva to Hoav. A 
portion of the skin of the tumour 
Avas renioA'cd and the tissues a\ ere 
laid bare ; it AA’as as if a dis- 
section AA'as made of the neck , 
everything from the ears to the 
sternum AA'as exposed, Avith the 
blue A-eins and parotid glands 
shoAving through. A search Avas 
then made for the origin of the 
fluid, and it AA’as traced to a soft round body like a small lymphatic gland aa ne i 
proAmd to be part of the submaxillary gland, pressure upon Avhidi ,„r.. 

glairy fluid to exude. The submaxillary gland AA'as remoA-cd, and the • ^ 

applied to the stump. The AA’ound healed up at once, and nothing mor 
discharged into the mouth. 



Fig. 299. — Case 22. Tlie diagram shows a raniiJa 
under the tongue. The arrows indicate its extension 
througli the mylohyoid muscle to below the cliin, to 
the neck and face, and to the fauces. 


Tlie next case 299) is an illustration of extension Avhich sometimes 

may take place inside the mouth into the fauces and phar)mx : 

Case 22 . — A Avoman of 34, who had a left-sided ranuia under the 
AA’as repeatedly opened and fluid like the AA-hite of an egg let out. Higi ” „ ‘ 
tion shoAA’ed that there AA’as an extension hackAA’ards under the mucous 
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into the parafaucial region as -well as an extension into the_ subinaxillap 
She also had a ts-pical sublingual ranula on the right side, -u-hich u-as q«dc 
and -(vliich -vvas removed, the opposite side being left severely alone. (Jilair. 


region. 

distinct 


CONCLUSIONS. 


From a consideration of such cases, which fairly represent evep form 
of tumour described, we can only come to the conclusion already laid doun 
that these tumours form first in the mouth, and then spread, extend, or burrow 
into the other regions. jMany are in connection u-ith the submaxillaiy gland, 
others are not so obviously in comiection with this gland, and others again 
have no connection with it. tVhen traced to the region of the sublingual 
gland we have no means of telling whether they are mucous or salivary in 
origin. Birkett mentions one in wluch a probe could be passed along harton s 
duct, though there was a ranula with an extension into the neck. 

Fleisclunamr described his bursa in 1841. but no one has been able to 
confirm his findings. The efforts of Tilleaux to establish the bursa were not 
accepted by lus hearers. Skillern re])orted a bilocular ranula which he said 
originated in the bursa, but no proofs were forthcoming. The whitc-of-egg 
fluid was different perhaps from saliva, but it was not analysed, and seems 
to have differed very httle from the fluid found in those cases which were 
obviously in connection with the submaxillarj’^ gland. I am not aware if the 
fluid from any of these extensive eases has been analysed, or if it differs, as 
well it might, from normal saliva. IVe know that saliva from the submaxil- 
lary gland differs from that of the parotid, and in physiological text-books 
it is said that sahva from the sublingual is intermediate between the two ; 
but I am unaware that it has ever been collected in man. Skillern says 
that Leopold Gmelin proved that the fluid from a ranrda has no similarity 
to saliva, but the reference he gives is wrong (Woclilors u. Liebigs Annalen 
der Cheinie u. Pharinacie, Ixxiv, 95). {The only reference to this rvriter I 
can find is in the volume published in 1835, i, 95, wliich refers to the analysis 
of a ‘ Imig stone.') 


Lewis, seeing Skillern's case, reported a similar one, and attributed it 
also to this bursa, but neither does he give reasons for so doing. Careful 
search by anatomists has always failed to find this bursa. Artificial spaces 
are easily made in the loose tissues between the geniohyoglossus muscles, 
and to this fact we must attribute the description of the bursa. Another 
theory as to their origin has been put forward by Thompson : that these 
ranula; start from the cervical sinus left by the development of the branchial 
clefts. 11 barton s duct and the sublingual gland can be seen superficial to 
the cyst, but not stincturally connected -with it ” ; and again : “ I have 
satisfied inrseh in every case of ranula that has come under my obserr'ation 
that neither 11 barton s duct nor the sublingual gland are responsible by finding 
that these structures were healthy and. normally placed ‘ “ 

I might accept the reference to the submaxiUary gland if it had not 
already been proved that the submaxillary gland has been in direct communi- 
cation until these extensions, as in llalcolmson's case ; but with regard to 
the sublingual gland tins statement cannot be allowed to pass. It is difficult 
if not impossible to make out the sublingual gland in connection with a ranula 
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and it is because of this uncertainty that our ideas upon the subject are so 
untrustworthy. Secondl}’-, how can one prove that the sublingual glands are 
healthy or normal ? Can anyone pass a bristle into them ? I have never 
been able to do so. Does anyone know how many ducts are present in caeli 
gland ? According to Suzanne’s disseetions the ducts differ remarkably in 
number and pattern. If one is blocked, how are we to know, for now we 
cannot pass in even the bristle, and therefore we cannot know that a duct 
should be there ? I caimot help thinking that Thompson has eliminated the 
sublingual gland because it is in the way of his theory. He owns the possi- 
bility of the mucous glands. But why not then accept Fleischmann’s bursa 
as the remnant of the cervical sinus ? Well, that is perhaps obvious — no one 
can find it. There is one insuperable obstacle against accepting the theory 
of the cervical sinus, and that is the lack of an epithelial lining to the cyst 
Avails. No one has described an}'’ epithelial lining Ardth the sole exception 
of LcAvis, and he attributes the SAvelling to Fleischmann’s bursa, in Avhieh 
there should be no epithelial lining. One Avonders therefore if Lervis did not 
really mean endothelial and not ejiithelial lining. The lining of the swelling 
in the mouth is ahvays mucous membrane or glandular Avhen examined ; once 
the SAvelling has burst and gained the connectiAm tissue, the lining will be 
endothelial. It is just this lack of any epithelial lining Avhich makes these 
cysts so easily cured once they suppurate or become inflamed. 

Thompson also says : “ I haA'e made a someAvhat exhaustive search of 
reported cases, but so far I haA'e been unable to find cases that corres])ond 
anatomically to these reported aboA'e ”, referring to the tAvo he published. 
His cases Avere of the ordinary bilocular type already quoted, Avith not very 
large extensions into the neck. No exhaustiA^e study of the cases has been 
made in this paper, but from those cases included, Avhich are only a selection, 
one can gather that they are not as rare as he supposes. I might suggest 
also that some of the rare cysts A\diich haA'e been described in the neck ma} 
be related to this condition. It is not from the study of tAvo examples that 
a true picture can be draAA’ii : the AA'hole range of cases must be considered, 
and it is for this reason that this paper has been unduly laden Avith case 
reports. 

The conclusions draAvn are that a ranula may arise in the salivary glam s, 
including Blandin’s gland, and in the mucous glands, and noAvhere else. T leic 
is nothing to faAmur the AueAV that Fleischmann’s bursa exists, and theic is 
nothing to connect a ranula AAuth the supposed survNal of a cervical sinus. 
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SOME CONTRIBUTIONS TO THE RECONSTRUCTIVE 
SURGERY OF THE HIP, 

By ERNEST W. HEY GRO^HS, Bristol. 

{Being the Bradshaw Lecture delivered before the Boyal College of Surgeons, England, on 

November 11, 192G.) 


Of all the joints in the body the hip is perhaps the most important, and in 
regard to its aihnents is eertainW the most diffieult for treatment. 

"iMiilst our remote ancestors were quadrupeds who bore the body weight 
on four limbs, our nearer progenitors were tree-climbers or jungle-dwellers 
and still used the forelimbs almost as much as the hind for progression. The 
human being now has to do all his weight-carrying on two limbs only, excejit 
during a brief period of infancy, when he begins his life with his aneestral 
crawl. This evolution from quadruped to antlu-opoid and anthropoid to 
human mode of progression Jias involved a big strain on the hip, for it has to 
carrj’’ double the weight and also provide for a balancing of the erect body. 
It is the only joint wliich is commonly affected by congenital dislocation, and 
its liability’’ to spontaneous or pathological dislocation is far greater than that of 
any’’ other joint. The two most important diseases of joints — namely, tubercle 
and osteo-arthritis — attack the liip more frequently than any other single joint, 
and the result of such attack is more serious and more difficult of treatment. 

Anatomically”, too, the hip presents important characters of its own. The 
large epiphysis of the head is entirely” intra-articular and possesses a very poor 
blood-supply” apart from the vessels which enter it from the diaphysis. The 
angle which the neck of the femur makes with the shaft, perfectly adapted for 
conditions of health, is very” liable to distortion by disease or trauma, and this 
distortion at once destroy”s the correct balance of the tnink on the lower linib. 

To replace and retain the dislocated hip ; to re-establish correct relations 
between an ill-formed femoral head and an ill-developed acetabulum, and to 
attach a displaced epiphysis or to mend the broken neck of the femur, keeping 
it at the correct angle with the shaft of the bone: to remake the joint nhen 
it has been destroyed by” inflanmiation ; and to replace by active structures 
the paraly’sed muscles required for balancing the body in the erect position 
these are the problems which constitute the reconstructive surgery of the up- 

Considerations of time and space prevent me from dealing either I'l ‘ 
the history or the literature of this subject, and I propose therefore to con me 
my'self almost entirely to my' personal exiieriences. 


FRACTURE OF THE NECK OF THE FEMUR. 

The true neck of the femur lies proximal to the intertrochanteric hne^ 
and it is only” about the fractures of this region that we are concernec . 
is the intracapsular fracture of the older wTiters, but it is better cscri > 
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to-dav iiiider the terms subcapital or basal, according to -whether the line of 
fractin-e is near to the head or the base of tlie neck. The cxtracapsular or 
pertrochanteric fracture involves the trochanters, and in its mode oi lica mg 
and reaction to treatment exactly resembles fractures of the other parts of 
the diaphysis — ^that is, it forms abundant callus and undergoes rapid and 
firm union Avhieh is very liable to deformity 
unless efficiently treated by traction and 
splints. 

Causes of Non-union. — ^Fracture of the 
true neck of the femur is notable for the 
fact that it never unites naturally — ^that is, 
if the patient merely lies in bed with the 
leg in line with the body. This tendency 
to non-union used to be attributed to old 
age. but this certainly is not eorrect, 
because the fractiue unites quite well in 
old people if properly treated, and is just 
as obstinate with regard to non-union in a 
young man as in an old one if special 
treatment is not adopted. I would plaee 
the causes of non-union in the following 
order of importance ; (1) Defective blood- 
supply ; (2) Defective apposition of the 

fragments ; (3) Interposition of the cap- 
side ; and (4) The inhibitive influence of 
the synovial fluid. 

About the fact and the effect of the defective blood-siq^idy tliere can 
be no doubt. Tlie head of the bone gets a very feeble and inconstant siqjifly 
througli the round ligament, and its main nutriment through the vessels whicli 
run up the neck, which latter are all torn by the injury. It is imtime to saj' 

that the separated head is 
dead, because — whether 
by the vessels of the liga- 
mentum teres or by the 
synovial nourislmrent of 
the cartilage — ^the frag- 
ment certainly retains- 
living eells and is capable 
of resuming active life 
for a long time (Figs. 
300, 301). It Avould be 
fair to say that the head 
of the femur so long as 
it is separated from the 



Fig. 300. — -Fmeture of the neck of 
the femur, twenty-five years after the 
causal accident. 



Fig 301 .—The =aine ctise as Fig. 300. Head of the femur 

wn after ren . 

been retained. 


sliown after removal ; the structure proves that vitality has 


shaft • 


. « condition of suspended animation. However quicklv or efficiently 

the fractme IS treated, there is never any caUus excess ; in fact, it would bl 
diflicult to demonstrate callus formation in any case at all. It is a remon 
1 leie neither periosteum nor endosteum exists, so bone granulation tissue 


or 
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callus cannot be ex 2 Dected. This means that there is no pro^^sion for fillititj 
interstices or bridging gaps such as exists in those fractures of the shaft 
■where ajajaositioir is not jaerfect. On the other hand, if the fragments are 
firmly and accurate^ ajDjaosed, bony union avill take place -with certainty. 
This exialains the most characteristic feature of these fractures — ^that is to 
say, that they -svill never unite unless jaerfect ajaposition of the broken sur- 
faces is secured ; but if this is done, firm bony union occurs. Anotlier 
eaddence of the influence of defective blood-sujaply is seen in the raiaid 
atrojahy of the jaroximal fragment ■which occurs if correct treatment is 
delaymd. Within three to six months of the injury all that part of the neck 
of the femur ■which is attached to the head disapjaears. This is a point of 
great ^aractical importance because it means that if efficient treatment is 
delayed jaerfect reconstruction of the neck can never take palace. 

These, then, are the main 
causes of non-union — namely, 
defective blood-supply and a 
avant of ajaposition — but the 
other two causes mentioned 
above have to be considered. 
In many cases the reflected 
portion of the capsule of tlie 
joint hangs oa'er the torn end, 
usually of the distal fragment, 
and thus interposes a fascial 
membrane between the broken 
bone surfaces (Fig- 302). This 
interposition may not be so 
complete as to jarevent union 
if by manipulation the bone 
surfaces are impacted one 
against the other, but it must 
tend to delaj'^ union, and 
sometimes actually prevents 
bony union. 

The effect of the synovial fluid avhich bathes the broken surfaces of the 
fracture is more problematical than that of the factors already anentionci , 
but it cannot be ignored. The effect of the synovia is to deposit a fiarous 
surface on the raw bone and so to seal up its cellular elements. Thus, a cr 
a few weeks both surfaces will be covered with this fibrous tissue vhic i 
make the bony union more difficult even if bj’’ maniinilation the bone is mi 
. jiaeted. There is, then, a quite adequate explanation of why these frac lUCs 
will not unite if left to nature. Immediatelj’^ after the accident the iro 'cn 
surfaces fall ajiart, the distal fragment being pulled upwards by the contrac ion 
of the muscles and falling outwards by the weight of the leg producing ex enin 
rotation. There is no cajiacity for callus production to bridge the gap, " >■ 
the torn reflected fibres of the cajisule hang over the broken surface o 
distal fragment. In a few weeks both broken surfaces become coscrcc " 
fibrous tissue, and in a few months the j^roximal fragment has great \ a rop i 



Fig. 302. — Drawing of exposure of a fractured neck 
of tlie femur. Tlie reflection of the torn capsule over 
the distal fragment is well seen. 
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Treatment of Recent Fractures— These considerations at onec give the 
three essential points in treatment— namely, early intervention, accura c 
apposition, and firm fixation, milst these prineiples arc nnn'ersally accepteil 
by all specialists and by the maiority of surgeons, yet, unfortunately. thc\ 
are not acted upon by a great many in general practice. The ycr>' existence 
of the fracture is often overlooked, owing to the fact that the injury is usually 
one resulting from comparatively trivial violence such as falling on the par e- 
ment. Then, when after several weeks the X rays are applied and the fracture 
is seen, there is a tendency either to minimize its severity and to temporize 
with bed and sandbags or a Liston's long splint, or, on the other hand, to 
regard the fracture as unamenable to treatment and to let the patient get u]) 
with crutches as soon as he likes. It is only perhaps after six months or more 
that the pain or the lameness calls for another opinion, and then the time 
has gone by when a perfect cure can be effected. 

Abdtjctiox IX Plaster. — Although the fracture presents such varied 
obstacles to natural union, it is not difficult to obtain apposition of the bone 
surfaces by manipulation. Under an anaisthetic traction is made upon the 
leg until it is the same length as its fellow, and then, without releasing the 
traction, the limb is first inverted and then brought up into extreme abduc- 


tion with a little flexion. Tliis mancemwe can be done under the observation 
of the X rays or when the parts are exposed by an open operation, and it will 
be observed liow the internal rotation and abduction do force the broken 
surfaces of the neck together. But two further points are noticed : (1) Tliat 
the proximal fragment may remam out of place, usually looking forwards 
or upwards, and that no movement of the limb can correct this ; and (2) Tliat 
frequently a part of the capsule of the joint lies like a I'eil oi’er tlie distal 
fracture surface. IVlien the triple manipulation of traction, internal rotation, 
and abduction has been accomplished, the limb is fixed with plaster-of-Paris 
extending from the lower part of the chest to tlie toes, and so it remains for 
about three to six months with one or more changes of plaster case. 

Vi hitman, who has fullj' established the efficiency of this method both 
in theory and practice, seems to tliink it should be the routine procedure for 
all cases. His advocacy has been sufficient to convince most surgeons, and 
it may be said that to-daj’ abduction followed by plaster is the standard mode 
of treatment. Although tliis method is a very gi-eat advance over either 
traction or simple splinting, and has proved that even in old people fractures 
of the neck can be made to heal bj' bony union, yet in ni}’ opinion it is by no 
means ideal or convenient. In the first place it is liable' to failure, and' this 
failure is recognized only after the long tedium of confinement in a plaster 
case has been endured. That failure does occur frequently is shown, for 
example, by such figures as those of Waldenstrom,^ who in 48 cases reiiorts 
failure to produce bony union in 22. The explanation of the failure lies in 
tlie two facts already mentioned— namely, that the upper fragment cannot be 
controlled and often lies wth its broken siufaee pointing fonvards, and that 
part of the capsule mtei-poses between the broken surfaces. The method is 
not cap- to carry out unless liospital acconmiodation allows the patient to 
be kept m for three to six months. Even then the retention of the abdomen 
am eg m plaster for such a long period is open to the objection that thin 
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patients ma}’- be rubbed sore, or that fat patients cannot be efficiently fixed 
Moreover, even if all these difficulties are surmounted, the method still imposes 
a great strain on patient and nurse. 

The Pegging Operation. — ^As far as I am aivare, no one surgeon is 
especially to be credited vith the idea of fixing the broken femoral neck In- 
means of a bone or ivory peg. The method was gradually evolved from that 
of using a long carpenter’s screw. This screw, which is still used by mam- 

surgeons, is open to the objection that it 
gets no good hold in the soft cancellous 
tissue of the neck and head of the bone, 
and it does not become incorporated in 
the skeletal structures. The substitution 
of a peg for a screw was suggested by the 
better mechanical hold given to the former, 
and bj’- the idea that a bone-peg would 
become a part of the new bone. Tlicre 
still remain differences of opinion whether 
the peg should be made of a living graft 
taken from the patient’s own skeleton or 
of a piece of animal bone or ivory; also 
Fig. 303.— Peg driven too far. -whether it should be driven in blindly or 

under the guidance of an open operation. 
I propose to describe the operation as I think it should be done in most 
cases, and will then refer to possible modifications in respect to these details. 

A bone jieg is provided about in. long and | in, thick, pointed at one 
end and square in section. A metal handle to the peg is convenient, tliough 
not necessaiy, for driving it into jilace. A ^’-er}’- accurate estimate should be 
made from the X-ray plate as to the exact length to which the peg has to be 
driv^en into the bone, and this length should 
be marked by pro-sdding a collar or head to 
the peg which will rest against the outer 
surface of the femur when the peg has been 
di-iven in to the correct extent. If this 
detail is not attended to, there is a liability 
for the peg to be driven in too far (Fig. 803) 
and so enter the joint, or else for it not to 
be driven in far enough and so not attain 
its maximum efficiency (Fig. 304). Both 
these errors have happened in my practice, 
and though they'' hai^e not resulted in any'- 
serious consequences, it is clearly better to | 
avoid them. 

The patient lies on the table with soi.— Peg not cirnen fm- f 




the affected hip over the edge. The joint ^j- 

is exposed by’’ an anterior incision about 6 to 8 in. long, the cen re 
Avhich is at the anterior superior iliac spine, the upper half of the 
running along the crest of the ilium and the lower half along the ° 
sartorius. The incision is deepened, the fascia divided, and the must c. 
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separated from the crest and outer surfaces of tlic ilium, the tensor faseiaj 
femoris being separated from the sartorius. By this means the anterior 
inferior spine is exposed with the origin of the rectus femoris muscle. The 


latter is dmded and the front and outer 
surfaces of the hip-joint arc exposed. 
The capsule is divided by an incision 
parallel to the direction of the neck of 
the femur, and this lays bare the frac- 
tured surfaces {Fig. 302 ). Torn and 
reflected parts of the capsule which lie 
over the distal fragment are retracted : 
the head of the bone is difficult to con- 
trol because only so small a part of the 
neck is exposed, but it can be rotated 
into correct position and there held by 
stabbing a drill into it right througir 
the edge of the cotyloid ligament. 

The outer surface of the great tro- 
chanter is now approached either by 
turning the original skin-flap outwards 
or by making a vertical incision outwards 
from the middle of the first incision. 



Fig. 305.- — Frflctiired neck of the femur in 
a man of 35. 


Tliis enables one to expose the outer 

surface of the great trochanter covered bv the upper fibres of the vastus 
externus, and is much more satisfactory than getting at the point for insertion 

of the peg through a separate stab 

; ~ 1 incision. The depression just below the 

great trochanter is identified, and a hole 
"lade up into the neck with twist-drills, 
^ beginning with J in. and increasing ujr 

a drill of the same diameter as the 
point of the drill 
is in the first place made to emerge at 
centre of the femoral neck, tlie leo- 
being exi:ernally rotated so as to tlrrow 
the broken sm-face forward. Then the 
leg is so manipulated by traction, abduc- 
tion, and internal rotation as to brinir 
! about as perfect restitution as possible” 

i the head being in the meantime fixed bv 

! ^ the transfixing awl. The drills are then 

^ ^ to penetrate the head of the bone 

Flo. 305.- depth SO that a path for 

after the a'eldem IS prepared. The square pe<r is 

driven into the round hole, into which it 

most important to see that it aoes in ^^o-SOS). It is 

of the peg which projects is cut'awav The P®^ 

i J s IS cut auaj . The capsule is carefully semi tocrether 
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Fig. 307. — Fractured neck o£ femur 
in a woman of 00. 


and then a feM' points of suture serve to re-attaeh the divided muscles, and 
the skin is joined bj’^ elips. 

After the operation the limb is slung to an overhead beam or on a cradle 

splint so that the knee and hip are semidexed 
and the whole leg is kept in moderate abduc- 
tion. A weight traction of about 10 lb. serves 
to steady the limb. After ten days when the 
wound is healed and the stitches arc out the 
pelvis and thigh may be encased in a light 
plaster spica, or else the position of flexion 
and abduction may be maintained b)' weight 
traction, the leg being slung. I would only 
use the plaster for cases that have to be 
moved to a distance ; if the patient can be 
kept under the observation of the surgeon and 
the care of a competent nurse, plaster fixation 
is quite unnecessarj''. At the end of four to 
six weeks the patient is allowed to walk with 
crutches and a caliper splint. In three to 
six months’ time he walks without any splint 
at all. 

The Slipped Epiphysis . — The displacement 
of the epiphysis of the head of the femur is a very remarkable injury both 
in its origin and its results. It is biuught about by comparatively trifling 
violence, and the accident which produces it is often hardly remembered. 
The patient is not aware of any serious dis- 
ability at the time, but becomes progressively 
lamer. If the case is seen at an early stage 
— that is, within a few weeks of its occur- 
rence — ^the reduction by manipulation can be 
effected. Arguing on the same lines as above, 

I would say that this reduction had much 
better be done under the guidance of an open 
operation, and, when done, fixed by a bone 
nail {Figs. 309, 310). When the injury is 
only recognized at a later date, after union 
in a faulty position has occurred, it will be 
necessary to cut through this fault}’’ union 
and perhaps remould the neck of the bone 
before nailing it together. It is certainly 
much better to do this than to wait for the 
establishment of a coxa vara {Fig. 311). 

Modifications in the Pegging Opera- 
tion. — 

1. Peg Inserted from Above . — ^^Vhen the 
fracture is very close to the anatomical neck 

of the femur it is difficult to expose the upper fragment or to see 
ho’U' it lies, and it needs great accuracy to put the peg exactly to t le eo 



Fig. 308. — The same case ns Fi'J- -I*'' 
after pegging : perfect rccoMO- 
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depth. In such cases it is hotter to nail the head on to the shaft, instead 
of nailing the shaft to the head. IVhcn the joint has been opened the 
cotyloid ligament is cut through and two angular Haps of capsule arc formed 



Fig. 309. — ^Hip from boy of IS, showing 
a slipped epiphysis. 


Fic. 310. — Tho same case ns Fig. 309 
seven months after pegging, showing the 
almost complete absorption of the peg. 



through the capsule at the ed-^e of the 
bom lip of the acetabulum (Fip. 31^) Thpt;p flmic i ° i 
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perfect adjustment of the head to the neck, and, after drilling, the former 
is fixed to the latter by a bone nail 3 in. long and -| in. thick, having a very 
small flange at the head. This modification of the operation is particulaiiv 



Fig, 312. — Fractured neck of the femur in n woman of G5 with very short proximal fragment. 
Diagram of the operation, showing the peg being inserted from above. 


indicated in old-standing cases when the proximal fragment is small and the 
neck atrophied. It gives a "greatly increased mechanical efficiency in holding 
the head in place {Figs. 313, 314). 



Fig. 313. — Skiagram of the same case 
as Fig. 312 before operation. 


Fig. Sli- — The same case ns Fi'J. 3*^ 
six weeks after operation. 



2. The Use of an Autogenous Peg. — In my earlier cases I alwaj'S uscc an 
autogenous peg cut from the crest of the tibia ; but in recent fractures jns^ 
as firm and rapid union has been achieved by the use of a dead-hone nai , ant 
there are two distinct advantages in the use of the latter ; (a) The opera ion 
is simplified and shortened ; and (b) The peg can he prepared bcforchant m ^ 
greater precision than can be applied in the use of a peg cut at the time. 
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have had one case, too, vliere a fracture occurred in the tibia after the patient 
hetran to valk, and though this healed quickly, yet it ivas rather a tragedy . 
It Is possible that the use of a part of the shaft of the fibula as a peg is better 
than that of a graft taken from the tibial crest, but I think it is an unnecessari 
complication in most instances, and it should be resen'ed for old cases of 
non-union ivhere the difference between a living- and dead-bone peg may 
justify the extra operation. Henderson" has used this method, and his cases 
show excellent results. 

3. The Blind Insertion of a Peg . — ^There are certain obvious advantages 
in the insertion of a peg through a small external incision without exposing 
the joint. It is an easy and a simple operation, but it is liable to grave draw- 
backs. In the first place it is very difficult to make certain that the peg is 
going exactlv in the right direction ; Fig. 315, for example, shows a case 
where the peg has altogether missed the neck 
of the bone. In the second place it does not 
give opportunity of exact reposition of the 
fracture, especially in regard to correct orien- 
tation of the head ; neither does it allow the 
removal of the interposing flap of the torn 
capsule. With certain precautions, however, 
it may still be a useful modification of the 
operation in some cases. The correct direction 
and depth of the peg can be assured to some 
extent by the observation of the bony land- 
marks of the peMs, and by a preliminary 
measurement of the bone and in-eparation of 
the peg with an outstanding head or collar 
which should be a guide to the correct depth. neck“T"th 0 

The leg is pulled domi, abducted, and inverted. femur. Case seen for the first time 
Wlien the depression below the outer surface «fter operation, 

of the trochanter has been identified through an external incision, the drill 
is inserted so as to i^oint to the anterior superior iliac spine of the opi^osite 
side. But in addition to these precautions, I tliink that the operation should 
be done under the guidance of the fluorescent screen. I would reserve this 
modified operation for the cases in Avliich age or debility makes it unwise to 
carry out a more extensive procedure. 



Li my own experience the results of the pegging operation have been so 
unifoimly good that I should regard it as one of the most satisfactory ojiera- 
tions in bone surgery. If it is done early, before atropliic changes have 
occurred, bony union is assured and the patient will regain full fimctional 
1 ccor er\ within six months of the injurv. 

Slowness of union and length of the period of recoverv utU Be in 
l)roi)ortion to the delay that has occurred betu-een the accident and the 
operation. It is veiy important to lay stress on tliis point, because if 
nn Aieu is correct then the operation ought to be carried out as soon after 

the mjui% as possible and not left as a last resort for those cases in which- 
plaster abduction has failed. 
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The Treatment of Long-standing Non-union.— This is a very miidi more 
difficult problem. The cases maj"^ be divided into three eategories : (1) Tliose 
in which delay in efficient treatment or failure of treatment has eauscd non- 
union, without much atrophy or displacement. (2) Those in whicli the neck 
of the femur has been absorbed, without much displacement. (3) Tliose ivitli 
absorption of the neck and great upward displacement of the femoral shaft. 

1. In the first group I think that the pegging operation should certainly 
be done. The onty modification of detail necessary will be thorough exposure 
of the fractured surfaces Ardth removal of old fibrous tissue, and the use of a 
portion of the shaft of the fibida as the peg, in order to increase the sources 
from Avhich nerv bone may be derh’ed. This ean be rehed upon to bring 
about firm union and a useful limb which the patient ean use Avithout pain. 
I haA’e sometimes found, hoAvcA'er, that though union is firm and painless, 
yet there is gi-eat limitation of moAmment in the hip-joint. This is probably 
due to the faet that the nutrition of the head of the bone has been impaired 


and its cartilage lost, so that it cA-entualty becomes fixed in its socket. 

2. In the second group, Avhere the neek of the bone has been absorbed, 
the choice of procedure Avill lie betAveen remoA'al of the head altogether and a 

fixation of the head to the 
V \ shaft, but in either case the 

\ upper end of the femur Avill 

haA'e to be reconstructed so as 
ensure a bearing betAvecn 

( / femur and the acetabu- 

. - V / • ( ) \ necessity or advis- 

Y / \ ability for any operation Avill 

y ( ■ \ determined by the amount 

■; / of pain AA’liich the patient 

/ / ^ suffers. If this is so great 

a I / /O that it makes him bedridden 

I or dependent on crutches or 

Fig. 31C. — ^Diagram of AA liitman’s operation. a caliper splint, then it i 

certainly worth Arhile to do 
something, for, though the operation ma}’’ leaA'e him AA-ith a AAxak or lanic 
leg, it AA'ill undoubtedly relicA^e him from pain. The simplest procedure is 
certainly that dcAused and adA’oeated by Whitman 316). It consists m 

first remoA'ing the head of the bone and then cutting off the great troc ran cr 
so as to alloAv the stump of the neck of the femur to engage in the ace a) 
Ilium. The trochanter is then attached to the shaft of the femur at a oner 
leA’el. This operation aauII only succeed if there is sufficient neck 
a ncAv head in the acetabulum. If the neck has quite gone, it is ( i icu 
preA-ent the shaft of the femur from riding up on to the 
soon as abduction is discontinued. To OA’ercome this difficulty 
utilized the head of the bone in order to make an exaggerated rim o 
acetabulum {Fig. 317). The head of the bone, haA'ing been remoACC,^i5 
into tAvo parts and these are shaped so as to make a curved mass 
approximate shape of the hip socket. The upjier margin of the ace a 
is then bared and a raAv smTace of fresh bone prepared. To this m 
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of femoral head are fixed by nails. The trochanter is trans])lanted to the 
outer surface of the shaft, and the raw' surface at the to]5 of the lemur 



Fxg, 317. — Xew rim made to acetabulum from the head of the femur. A. Portion*? 
of the head nailed to t\\e edge of the hip socket ; B. Xeck of the femur after removal 
of the head ; C. Great trochanter saum off. The small figures show the head of the 
fonmr and the methods of cutting to shape. 


which is to rest against the reconstructed acetabuhmi is covered by sewing 
over it the capsule of the joint {Figs. 318, 319). "Wherever it is possible, 



Fu:, 31S. — TUc same case as Fi^. 317 
before operation. 


Fig. 319. — The same case after recon- 
struction operation. 


Iiowovcr, I Ihmt il is better to ret.-im the head of the temur toi 
pnrpose, attachmg it to the shaft of tl.e femar bv an autogenous 
m from above downwards in the way described. 

VOL. XIV. — KO. 55. 


its natural 
peg, driven 


33 
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Albee® has made what seems a very. useful suggestion — ^namely. to shift 
the trochanter outwards without quite detaching it from the shaft (Fig. 320). 



Fig. 320. — Diagram of Albee’s operation. A. Sliorvs line of division of the femur after 
removal of the head ; B. Trochanter separated, leg abducted ; C, Leg brought down, 
trochanter forming an outstanding piece of bone. 


He does this b}"- a longitudinal cut down the point of junction between tlie 
trochanter and the shaft, breaking the trochanter outwards by a partial frac- 
ture held in position by the periosteum and soft 



parts. Tire limb is put up in abduction, and 
when consolidation has occiured the trochanter 
will be an outstanding piece of bone wliicli will 
give the abductor muscles attached to it con- 
siderable mechanical advantage. 

3. In the third group of cases the femoral 
shaft has become displaced upwards, and the 
limb is consequent^ 2 or 3 in. shorter than its 
fellow, with all the characteristic lameness that 
is associated Avith dislocation of the hip. Such 


Fig. 321. — Late case of fractured 
neck of femur before operation. 

have been in young men Avho 
haA'e had no severe acci- 
dent, so that the deformitj’- 
has developed insidiouslj'^ 
and has been regarded as 


cases are foi’tunately not very common, and their 
origin is rather obscure. The cases I have seen 



congenital dislocation. It 
is probabl}'' an extreme dis- 
placement of the epiphysis. 


Fig. 322. — Diagram of operation for caie -cen in 
irio. 321, showing reconstruction of neck. 
lail ; B, Aectnbiiliim ; C. Sliaft of femur : D, Ae« m 
nado from the shaft of the opposite feintir. 


overlooked at the time of .. 

its occurrence. It is distinguished from dislocation by the fact that a "c 
shaped head of the femnr lies in the acetabuhmi, v'hich is of nonua size 



\ 
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It presents a very difficult problem, and clearly each case rvill have to be 

ti’Pfitcd. on its o^vn merits. . . i i . 

In one case (Fig. 821). a man of 41, the following method was iiscd 

with success. The affected leg was first pulled 
domi by pin and weight traction till it was : 

only 2 in. shorter than the sound side. The . 

feniur of the sound leg was shortened by ‘ , 

taking 21- in. from its shaft, the bone being 
united by an intramedidlary peg. The old 
head of the femur was removed from its 
socket and a new head formed by an ivory 
nail, which was made to fix the graft taken 
from the other femur against the shaft, so 
forming a new neck (Fig. 322). The patient 
is now, fom- years after the operation, able 
to lead an active life, and the two legs being 
of the same length he is not handicapped 
by having to wear a high boot (Fig. 323). If 
this operation had to be carried out again. 

I would modify it by utilizing the head of the 
femur, fixing it to the shaft by the inter- 
position of the new neck taken from the shaft 
of the opposite side. 


'41 

% 


ViG, 323. — same cn«e as Fig. 
322 one year after operation. 


ANKYLOSIS OF THE HIP, 

Ankylosis of the liip requires surgical intervention only when it is bilateral 
or associated with fixation of the knee, or when it is the seat of very severe 
pain. There are three operations conmionly done for this condition : excision 
of tlie head of the bone, Iliuphy's operation of remodelling both articular 
surfaces Avith the interposition of a fascial flap, and Jones’s operation, in which 
the neck of the femur is divided and the trochanter sawn off and fixed to the 
proximal part of the neck. About the second and tliird of these methods I 
do not propose to speak at any length. Ilrn-phy’s operation has always given 
very disappointing resxdts in my hands, and I have heard the same opinion 
cxjxressed by others. It is long and severe and is followed by great tenderness, 
so that movement cannot be borne for several weeks, and then so much 
fixation has occurred that it seems questionable whether the operation was 
worth while. Apparently the interposed fascia becomes quickly adherent to 
botli raw bone surfaces and tliis brings about a fibrous ankylosis from the 
outset. Jones s operation, on the other hand, gives the gi-eatest assurance of 
mobility and freedom from pain, but these advantages are gained at tlie 
expense of the stability of the joint, and the patient mav be dependent on 
the use of crutches or a sjdint for walking. IVliilst expressing the objections 
i Iccl to these two operations, I woidd at once admit that I know of no 
other one which gives uniformly satisfactory results— that is to sav. which 
fulfils the three reqmrcments of a good artliroplastv in giving freedom from 
pam. mobility, and stabilitv. . e n 
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Excision of the head of the bone usually gives two of these results— 
namely, freedom from pain, and stability or mobility — ^but it rarely gives the 
last two at the same time. I have been A'^ery much struck bj’^ tlie fact that 
CA^ery patient with double ankylosis of the hip on Avhom I liaA'e operated, 
after having one side done, has come back and begged for the procedure to he 
rejaeated on the other side, which maj’" be taken as evidence that the patient 
does feel a real benefit from the operation, Avhich seems to be only partiallv 
successful.. Qn the details of the oper-ation it is unnecessary to dwell, e.xccpt 
to emphasize the two important points regarding special steps that are to 
be taken in order to secure both stabilit}'^ and mobility at the same time. To 
secure mobility and freedom from pain the head of the bone must be rcmor’cd 
entirely, cutting through the neck of the femur. Any conservation of tlic 
inflamed head will, I think, lead to renewed ankylosis. To prevent adhesion 



Pig. 324.' — Arthroplasty of hip, showing exposure of the neck of the femur b.v (lipsion 
of tho capsule. Inset above, line of capsule division ; below, the neck of the femur 
enveloped in capsule. 


of the cut surface of the neck to the rim of the acetabulum, it is better to use 
the capsule of the joint as an enrmlope for the end of the femur (Fig. 321). 
In order to do this the attachment of the capsule to the rim of the acetabnluni 
is cut all round the latter and then scAvn tightly over the re-shaped neck o 
the femur. If the cavity of the acetabulum has any remains of cartilage am 
fibrous tissue lining it, these are not removed. If the socket presents n 
and rough surface, this is well rubbed Avith Horsley’s AA-ax. If tlic 
the femur is so short that it A\dll not engage in the acetabulum AA'hcn t ie eg 
is in line AA'ith the body, then greater stability ma)’’ be giA'en to the joint 
fixing portions of the head of the femur on the upper margin of the aceta n "i" 
in the AA'ay Avhieh has been described aboAm {see Fig. 317). 

Another method of prcAmnting adhesions and of giA'ing a good 
the head of the femur is to use a large brnry nail to make a ucaa' top o t 
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^ t 

bone. The inflamed or ankylosed liead is removed by sawing throvigh the 
neck. A hole is drilled downwards and outwards through the centre of the 
neck into the shaft. The ivory nail, with 


a square shaft 3 in. long, and a head 
which forms a half of a IJ-in. ball, is driven 
down into the neek and then placed in the 
liip-joint, where it remains as a new head to 
the femur {Figs. 325-327). 

At the time of preparing this lecture a 
paper by Baer* on arthroplasty of the hip 
has come to hand. The essential of his 
method is the wrapping of the new femoral 
head in animal membrane — ^the submucosa 
of a pig’s bladder chromicized so as to resist 
absorption for twenty days. I may begin by 
saAong that in the nimiber of his cases (100). 
the length of his experience, and the excel- 
lence of his results, he has surpassed anything 
to which I can lay claim ; but it is interest- 
ing to note that he regards 25 per cent 
movement as constituting a good result. I 
do not dispute his statement that, as com- 
pared with ankylosis, 25 per cent without pain 
or instability is very good : but one cannot 
help asking, “ Why does this limitation of 
movement occur?” Baer answers this ques- 
tion by saying that “ It is due to the stiffness 
and unstretchableness of the pei'i-articular 



Fic. 325. — Artliroplasty by the 
use of an ivory nail replacing the 
Iiend of the femur. 


tissues”. Probably he is right, and I am confirmed in my idea that it is the 
capsule which is the fixing agent. If, therefore, the capsule is cut all round 
its pelvic attachment and made into an envelope for tlie femur, it udll be 
converted from an agent of fixation into one which facilitates movement. 
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CONGENITAL DISLOCATION OF THE HIP. 

It- is remarkable what a change has occurred in the surgical view ns to 
the possibilities of treatment of this deformitj^ This change has been due 
in the first jjlace to the work of Lorenz and other orthoppcdic surgeons in 
showing that the hip could be reduced and remain in its socket, if the ease 
was seen earlj^ and treated properlj'". And more recently the later cases of 
dislocation have been shown to be amenable to surgical treatment, either by 
open reconstruction of the joint or bj’’ some special form of osteotomy. At 
the present time it may be claimed fairl}'' that congenital dislocation is 
certainty amenable to treatment at any stage, although the degree of cure 
will be dependent upon the age at which the case comes for treatment. 

The cases may be divided into three classes according to the period of 
existence of the deformity : (1) In the first — children up to the age of 3 or 1 

years — ^the dislocation usuallj’^ can be reduced easil}'^ b 5 '^ manipulation. (2) In 
the second — older children from about 4 to 14 years — reduction by manipida- 
tion is either verj'’ difficult or impossible, but reduction can still be effected 
b}'- open operation. (3) The third class consists of adults with extreme dis- 
IDlacem.ent of the head of the bone and pain due to osteo-arthritis of the false 
joint. In these reduction is impossible and relief has to be obtained by 
osteotomy or arthrodesis. The first fundamental j^oint which requires discus- 
sion is the relative ad^mntages of the closed and open methods of reduction. 
And dependent upon this point is the cognate question as to the choice of 
method for any indhddual case. 

1. Children from 2 to 4 years. — Those children of about 2 to 4 years in 
whom manipulation easily reduces the dislocation, present such a perfect 
functional recovery that it is difficidt to see how anything better could be 

desired {Figs. 328-332) ; but the 
crux of this proposition is that 
the reduction must be a simple 
and an easy matter. I mean by 
this that, under an aiuestiictie, 
traction followed by flexion, ab- 
duction, and rotation should lie 
able to put the head of the femur 
back into its socket and that it 
, goes back with a click which can 

i f felt or actually heard. In 

; these early cases there is one anc 

Fig. 328. — Pelvis of a girl of 3, showing congenital Olfiy one SCriouS obstacle 

dislocation of the right hip. duction, and that is the constric- 

tion of the cajrsule. The head of 
the femur lies quite close to the acetabulum. It is connected to the latter 
by a fibrous tube, the capsule, one end of this tube being attached *^f*”'*^ 
the margin of the socket and the other round the base of the neck o le 
femur. After birth, and until the child puts weight on its foot, no 
change takes place, the tubular capsule remaining of about the same ca,. 
and diameter. Directlj’^ walking begins, however, then, the bodj' v cig k leii 
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Fig. 3-9. — -The same 
case as Fig. 3'2S four 
years later, showing a 
perfect result after sim- 
pie manipulation. 





r- 


Fig. 332— The same 
case as Fig. 331 sb: 
years later, rvith per- 
fect functional result, 
but shmving very shal- 
low sockets. 
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transmitted from the pelvis to the femur, chiefl}'^ the capsule, the latter 
slowly stretches, and, as it consists of an empty tube, the more it stretches 
the more does its middle part sink in to form the so-called ‘hour-nlass’ 
constriction. In the course of years, as the bod}’' rveight transmitted by 
the capsule increases, the tubular ligament becomes thicker and its central 
constriction narrower, so that at the age of 6 years, when the liead of tlic 
femur is approximate!}’ 1 in. in diameter, the neck of the capsule has a 
lumen of about in . ; also the narrower the inside of the constriction, the 
greater is the thickness of its walls. 

That this is no theoretical conception, but a simple fact, is demonstrated 
by every case which is submitted to open operation {Fig. 333). If, then, the 
constriction of the capsule is the essential obstacle to reduction, it is dilfTcult 
to see how this can possibly be ormreome either by brute force or b}’ magician’s 

skill applied through the unbroken 
skin. Possibly the feat may be 
accomplished in one of two ways. 
Brute force may actually tear off 
the attachment of the capsule from 
the acetabular rim, and then the 
whole head of the femur with tlic 
capsule may be made to fit into the 
socket ; or perhaps a less forcible 
but more cunning manipulation may 
telescope the capsule into the aceta- 
bulum, folding it up by the pressure 
of the head of the femur. In either 



Fig. 333.— Open operation for congenital p ppggg events, which mUst lie VeJT 
dislocation of the iiip, showing constriction of ^ m i i. 'f u 1 1 

t}ie capsule. C., Capsule, shoM’ing narrow unUSUcll, it is pOSSlOlC that it tllC llCUd 
entrance to the acetabulum. S., Sartorius. ^ xj fpmur be kent ticbtlv flpplicfl 

spine, F., Femur, the neck and shaft being tO thc Socket for one Or tWO ycnrs, 

feZris” absorption of the capsule may take 

place, so that at long last thc head of 
the femur comes to lie in its proper cavity. But, on the other hand, I r'ciitnre 
to tlrink that in the great majority of instances where repeated and forcible 
manipulations are applied to a difficult case, and the leg is then put up for a 
long period in an abduction plaster, reduction is not effected, and hover cr 
long has been the incarceration of the limb, Avhen the child does begin to ■"<' 
he does so rvith a dislocated hip. The sole gain of such a long and expensne 
method of treatment has been to make the capsule short and thick instcat 
of long and tubular, so that the head of the bone remains for a long time ie< 
closely against the peh'is. I confess that I am utterly sceptical as to w 
efficiency of an}’ of the complicated methods of reduction, whctlici ic} 
depend upon carefull}’ correlated moA’ements of the limb or upon t ic 
or ingenuit}’ of apparatus, because I cannot see how a spherical boi } an m 
in diameter can be forced through a channel a quarter of this < 

{Figs. 334, 335). But cases are still being treated b}’ these met iocs a 
cost of one or two years of time and one or tivo hundreds of 
maintenance fees, onl}’ to lead to ultimate disappointment. In c u ( r 




Fic. 334. — Open operation for conrrcnitnl dis- 
location^ showing the capsule from tlie oiit«ide. 
A. Constricted portion of the capsule. 
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then, conaenital dislocation of the hip should always be treated in the 
first place^by manipulation, and it is useful to do this with the guidance of 
the X rays, so that the head of the bone can be followed as it approaches 
and enters the acetabiduni. As a 
general rule up to the age of 3 
to 4 years manipulation under 
the guidance of the X rays will 
effect this reduction, and then if 
the limb is kept in an abduction 
plaster for about six to nine 
months, permanent recovery takes 
place, so that after a few years no 
abnormality can be detected in 
the walking, and the X rays show 
a normal joint, or one with a 
shallow socket. 

2. Children from 4 to 14 
Years. — In those children in 
whom manipulation, aided by an 

aniestlietic and the X-ray screen, fails to reduce the dislocation, open ojiera- 
tion is necessary. These children are generally aged from 4 to 14 years. 
The liip is exposed by the anterior incision, and the head of the bone in 

its capsule is usually found 
lying anteriorly just under the 
cover of the tensor faseirc 
femoris. The capsule is cut 
open by a longitudinal incision 
over the femoral head, and it 
is found that a narrow con- 
striction leads into the aceta- 
bulum. The incision in the 
capsule is prolonged through 
this constriction, so that the 
socket is fully exposed. It is 
now quite easy, by meairs of 
manipulation aided by ^Mur- 
phy s shoehorn retractor, to 
place the head into the socket, 
but it generally becomes erd- 
dent that it is not likely to 
stay in tin’s position because 
of the shallow character of 
the acetabulum. At this junc- 
ture three courses niav be 
followed : — 

a. Ihe head nmy simply be kept in its socket by abduction of the limb 
i.\ed m plastci-of-Paris, trusting to the pressure of the head to deeiien the 
ca 1 . m ulnch It hes. This plan should be used onlv in those cases when 



4n'.. nr,S. — Dinsram showing structure ami treat - 
inem of the constricted capsule. ' A. Hour-plass capsule 
^toa-u in sccUon : B. Capsule divided longitudinallv ; 

C. luci-ioi, in capsule being sewn up transversclv ; 

D. Couiplctcd suture of capsule. 
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the socket is reasonably well formed, as tested by its ability to hold the head 
when the limb is allowed to lie in the same line as the trunk. 

h. The next and most obvious plan consists in deepening the acetahuhim 
bj^ means of a gouge or burr so as to aecommodate the whole head, whicli is 
then pushed into the new socket and the capsule closed over it. Tliis closure 
of the capsule will ha^^e to be in a transverse direction after the manner of a 
pyloroplasty, so as to overcome the constriction and at the same time to 



Fig. 33G. — Pelvis of a girl of 10, showing congenital dislocation of the left hip. 

shorten the capsule, tying the femur close to the pelvis. Tliis method of 
operation has the great merit of gaining good security for the joint, and from 
this point of view it is the best treatment which is available (Figs. 336, 337). 
But unfortunately the price paid for tliis security is the danger tliat the 
joint will become fixed (Figs. 338-340). This is accounted for by the fact 
that the acetabulum is robbed of its cartilage b}^ the act of scooping out a 



Fig. 337. — The same case as Fig. 33G treated by deepening of the socket, six months after 
operation. Xote tho evidence of partial ank 3 'losis. 

new socket, whilst the head of the bone, which has been dislocated for^a 
long time, has a very poor cartilaginous covering. This leads to a c 
fibrous union occurring between the bones. In the case of a uni a c . ^ 
dislocation a firm but more or less fixed hip will give a good one ^ 
result, but if the deformity is bilateral then the double stiff hip "i r 
a sadly crippled condition. 
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Fig. 33S. — Double congenital dislocation of the hip in a girl of 12. 



Fig. 339. ^The same case as Siff. 33S a few months after reduction, the sockets having 

been deepened. 
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Fig. 341. — Operation for congenital hip 
dislocation. New rim to acetabulum made 
by a graft from the ilium. A, Cut edge 
of ilium ; B, Graft nailed in place ; C, 
Head of femur ; D, Capsule. The inset 
shows the graft before and after shaping. 


c. The tliird available method is to leave the natural cartilaginous floor 
of the acetabulum and to tr}>- to hold the femoral head in place bj'^ constructino 

a new shelf to the upper edge of the 
socket. This has been done in various 
waj^s with varjdng degrees of success. 
Tire method in common vogue is to 
take a piece of the exposed ilium adja- 
cent to the anterior superior spine and 
to fix this against the upper margin of 
the acetabulum by a few bone nails 
(Fig. 341). This is not very efficient, 
because the bit of bone available, being 
only 5 in. thick, does not give much of 
a rim to the socket, and also because 
this transplanted bone is apt to become 
absorbed before it can function as an 
acetabular lip. Another device I have 
used is that of an ivory rim, which is fixed to the upioer margin of the 
socket by a few ivory nails (Fig. 342-345). This remains in place indefinitely 
(that is, I have cases done four j'^ears ago) 
and the ivory rim becomes encased in new 
bone. Such a method, however, can hardly 
be adoioted as a standard procedure, because 
there must be some risk of the bulky foreign 
body being extruded from the tissues before 
a new socket has been formed. In all my 
later cases the new rim of the acetabulum 
has been made by turning down a wide flap 
from the outer laj'^er of the ilium. This is 
not merely'' periosteum, but a good substantial 
layer of bone with its covering periosteum. 

In order to keep it jutting out shelf- wise, one or two ivory pegs arc dri\'en 

in above it. (Figs. 346-350.) 

It is more than three yvare 
now since I began using this 
technique, and with increasing 
experience of the operation the 
results seem to be improving. 
The new shelf of bone above the 
acetabulum can be seen in the 
X-ray pictures to become firm 
and ‘thick, and it forms the 
boundary of a new socket o a 
more shallow tv'pe than t ic 
normal. As regards functional 
results, the mobility of these 
hips remains quite unimpairw^ 
but a slight limp persists owing to the higher position of the femur ant 



Fig. 342. — New rim to ncotabiihun 
made by a piece of ivory. 



/ 


Fig. 343. — Hip-joint of a girl of 10. showing congenital 
dislocation, before treatment. 
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I’lG. 347. — Dislocation of 
the hip before treatment. 


Fig. 348. — The same case 
as Fig. 347 one year after 
treatment bj’ the method 
shown in Fig, 34G. 






Fig. 349.--Double disloca- 
tion of tlio hip before treat- 
ment. 


Fig. 350. — The same 
case as Fig. 349 six months 
after operation by the 
method shown in Fig, 346. 
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imp^o^^ement in the technique we shall be able to attain both mobility and 
stability at the same time. The deepening of the socket is clearly an essential 
step in securing stability and will always be more efficient than hiiildiug nji 
a new acetabular rim. How, then, can the fibrous union between the head of 
the femur and the new socket be prevented ? I am trying to effect this by 



Fig. 353. — Drawing of operotion for trampianting capsule inside tlie ncotabuliini. 
A, Xew acetabulum ; 8, Cut edges of capsule being seTVn together by sutures, ^vhich are left 
long and then taken through a hole in the floor of the ncetabiilum. 



Pig. 354.' — SUo'vs sutures drawing the capsule into its new position lining tlic nectnha] 

the following metiyod (Fig. 352 ), After exposing the head of tlic femur h .^ 
inside the capsule, the latter is not slit open, but its attachment o i 
of the acetabulum is cut away and the constricted part of tlie capsu c 
together by a stout ligature so as to enclose the head of tlie femur >} 
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wliich has an exuberant margin beyond the ligature. The new socket is then 
made by gouging out of the acetabulum freely. The floor of this new socket 
is perforated by a twist-drill, the point of which 

is controlled by the finger inserted under Poupart's 

ligament and the iliacus musele. By means of a , 
suitably eurved aneurysm needle a stout tendinous 
ligature is passed over the pelvic brim, through 
the hole in the acetabulum, and out into the thigh. 

The ligature is tied to the free margin of the capsule, 
the whole femoral head inside the capsule is placed 
in the new soeket, and the free margin of capsule 
is firmly anchored to the brim of the pelvis or to 
Poupart's ligament. Thus, although the new socket 
has been deprived of its eartilage lining, it is now 
lined by eapsule and the head of the bone is still ; 

surrounded by its original s\mo\-ial sac; and, 

further, the strong capsular ligament with its new 
attachment will serve to anchor the femur to its Fic. 355 .— Concenitni dis- 

socket instead of allowing it to wander awav of tiie hfp in a man 

{Figs. 353, 354). ' 

3. Adults.— The tliird group of cases of congenital liip dislocation is that 
of the adults in whom deformity lias been endured throughout the resilient 

period of youth, but who at the age of 25 to 35 
^uaUy develop a painful form of osteo-arthritis in 
r joint. In sucli a case true reconstruction 

1 the joint IS impossible, because tlie acetabulum 
> filled up, the head has become deformed, and 

\ nuiscles have undergone permanent shortenintr 

unilateral dislocation a great deal can be done 

. ^ ou-ing to the tilting of 

the pehus upwards on the dislocated side, where the 
rn f’' : '■' <^ddnoted {Fig. 355). A simple sub- 

” - S t rJe"" forced abduction 

a ] ^ * correct the tilting of the nelvis 

and by bringing that side of the pelvis dorni n-ill to 
some ex e„t make good the real shortening of t e e„ 

;)"V, ‘ ™h»rtant. the sveHrt 5 

O' /■?. ooD n year after i-,n„„ ' a., uients, mil rest Upon the thiffh- 

ostcotomy. Ti.e legs are ut the point where it b-ic K 1 ® , 

no'v nearly of ,he sttinc bent {Fi<> 356i Title ' +i broken and 

length, otvmg to nlxli.ction i.,, ' f hlS IS the basis of M-fiat is nntt- 

of the fe.aur and kllmvii as Lorcnz’ biflU-cation rttaor K 

iiotvmvart.i3 of the pelvis i iircaiion Operation. 

SucJi an operation should be retrarflcrl oc ti 
.. . , routine treotmonf 11 legaraea as the 

tion m adults ; but the itreiu /hutment of all cases of unilateral dislne,. 

Tlic bifurcation operation depeTidJ J^L^^s^eef 1'"’' 

VOL. x.v.-vo. 55 . ' '^'-gel.v on being able to 

34 


riG: 3otl. — Tlie same case 
n.s iw. 355 a vear after 
osteotomy. The legs are 
notv pearly of the^ sttinc 
length, otvmg to nlxlpction 
of the femur and tilting 
tlotvntvapls of the pelvis. '' 


VOL. XIV.— NO. 55. 
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abduct the leg after osteotomy so that the pelvis will tilt over on that side 
and so have its weight borne more directly on the femur. Now it is clear 
that this cannot be done on both sides, because if both legs were abducted 
thej'- could not be parallel to one another for walking purposes. In such 



Pig, 357. — ^Diagram of a method of reducing one hip in double congenital dislocation 
in an adult. A piece 2 in. long has been removed from tho shaft of the femur below tlio 
trochanters. This allows the head of the bone to be brought down into its socket. 


a case I have used the following method. On the right side the dis- 
location was reduced bj’’ an open operation by the expedient of removing 
2 in. of the shaft of the femur just below the small trochanter (Fig. 357). 
This removed the tension of all the great thigh muscles, and the upper end 




Fig. 358. — Double congenital dislocation 
of the hip in a woman of 30. Skiagram of 
the right hip-joint. 



Fig. 359.— Tlio same case f''?" 

w months after operation, (lie femur In - 
jcn united over a peg. 


of the femur could be then brought down so that its head was on a c'*- 
tile acetabulum, into whicli it was fitted after the latter had been ( 
(Figs. 358-360). The divided shaft of the femur was joined 
medullary peg. The case was then converted into one of unilateia c oc. 
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but ^vith this important difference from llic usual condilion-namely that 
the two legs were of the same length. Tlic patient can now stand and walk 
without the use of a stick and has 45° of llc.xion in the Inp-joml. I had 
intended to operate on the other hip at a later 
date by doing the simple bifurcation oiicvatiou. 
but the patient is a working woman and is now 
free from pain, and so far satisfied with her 
condition that she does not feel inclined to give 
up further time for another operation. .\s the 
reconstruction operation was done five yeai-s ago 
and she is now steadily at work, it is a good 
tribute to its efficiency. 


I 



Fjc. — The pnmo cn'se ns 

Fig. 350 five years Inter, IJoth 
legs are of tlic same length. 


INFANTILE PARALYSIS AFFECTING THE 
HIP MUSCLES. 

It is well known that when infantile para- 
lysis involves the lower limb the most serious 
disability is caused by the loss of the gluteal 
abductors. The loss of all the muscles below 
the hip can be made good to a large extent by 
apparatus which keeps the leg rigid ; but the 
gluteal paralysis, especially that of the gluteus medius, renders it impossible 
for the body to be balanced on the hip, and so makes it necessary for the 
patient to be always dependent upojr the use of crutches. Two different 
operations have been proposed for this condition, depending upon the 
utilization of the tensor fasciaj femoris or the erector sj^inm juusclcs respec- 
tively as substitutes for the lost glutei. In Legg’s^ operation the tensor 
fascire femoris has its insertion into the fascia lata fixed to the great 
trochanter. This is a good procedure as far as it goes, but it is open to 
various limitations. The new muscle is comparativelv small, aud as its 
origin is in front of the line of the great trochanter, it will always tend to 
flex the thigh at the time that it abducts. 

Kveuscher's® operation utilizes the lower portion of the ereefor spina; 
muscle. In this procedure there is tire great difficulty of providing an 
adequate tendon to connect the muscle to the trochanter. This has 'iDcen 
met b\ the use of a series of stout silk strands, which it is hoped in time will 
become reinforced by new fibrous tissue. Ob\-iouslv, however, it is expectimr 
a great deal to try to balance the body weight on 'the hips bv means of silk 
strands. 

I ha^e adopted a combination of these two operations which seems to 

of oach whilst it has the advantages of both 
• it outer side of the thigh exposing 

f trochanter to that 

of the outei condole. The fascial band is di\-ided just above the knee and 
isolated from the deep tissues up to the insertion of the tensor fascia; femoris 
t is then taken backwards through the tendinous origin of the vastus externus 
just bclon the prominence of the great trochanter. At this sta^e the loim 
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y,ts7Z/s 



V?o^ TZ^SOII 



£^ecrSsi‘^f>c 




T/sset^ ^fro*i./S 


Fin. ndl.— Operation for innkin" a new abductor isolated and diM''”* 

of the c-hild and inci-iion. A, TIiif.di operation ; tlie >’'5^*'*^'“* the jrreat tn^eh-'n 

its lower end. A tunned i-^ prepared for the new tendon at tl jl,,. ,ij c 

under the upper part of tlie origin of the vastus externiis. , j Ikh-* ‘ 

is closed ; the iliotibial hand 1ms been brought through tl ^.^po-eil and i-" ’ 

trocimntor. C, TliP Mipprficinl part of Wv.ir Is tin'Icr tla- ' 

the iliotibial band has been drawn upwards and bat•h^^a^ds 


to the erector muscle. 
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incision in the thigh is closed except at the upper part. Tin- lower part of 
the erector spinic muscle is now exposed through a sc])arjitc vertical incision. 
About half the thickness of this muscle is isolated and divided Irom its origin 
at the angle between the iliac crest 
and sacral spinous processes. A tun- 
nel is made beneath the skin and 
subcutaneous tissues connecting the 
two wounds, and the iliotibial band is 
drawn up to the back, pulled tense, 
and its end is brought through the 
tendon of the erector spina;, doubled 
back on itself, and sewn by separate 
stout silk ligatures, the leg being 
held in abduction all the time and 
put up in this position after the 
closure of the wounds and the con- 
clusion of the operation (Fig. 362). 

The new muscle which now forms 
an abductor of the hip-joint is a 
digastric muscle having the erector 
spiiue forming its posterior, and the 
tensor fascia; femoris its anterior, 
belly, whilst the strong fascia lata 
foims the intermediate tendon. 

Acting together the two components 

, .,, , * , , Fic. 3C2. — Dingrnm of the new nbdnctor imi'.clo 

Ot this muscle AViU be a 2mre abduc- of the Ihp seen from the side. 

tor, whilst the anterior belh’’ will 

also be a flexor, and the posterior an extensor of the thitrh. 



In concluding this article, I have to express my grateful thanks to 
Miss Fillers for the care and skill she has bestowed upon the preiiaration of 
tlie illustrations, which form, I think, its most valuable feature. 
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EXPLORATORY LAPAROTOMY AND APPENDICECTOMY 
IN CHRONIC AMCEBIC DYSENTERY.* 

By VINCENT COATES, Bath, and ERNEST W. HEY OROIDES, Bristol. 

The following considerations have led us to estimate the desirability of 
exploratorj’’ laparotomy in picked cases of chronic amoebic dysentery ; (1) 
The ubiquitj'^ of the Entamosba histoh/lica as reported in the medical journals 
from time to time. (2) The specific patholog}’^ of amoebic infection of tlic 
bowel, which is such that there is segregation of amcebai in blind alleys of the 
mucous membrane sealed off from the lumen of the bowel by exudate till 
ulceration occurs. (3) The limited area of mucous membrane exposed to view 
b}*^ the sigmoidoscope. (4) The only occasional success in diagnosing correctly 
by radiogram localized intestinal lesions amenable to surgical treatment. (5) 
The repeated failure in many instances to cure or alleviate chronic aniccbic 
d3’’senterj^ hy medical treatment, however protean and varied. 

Three cases ha^■e been explored surgicall}'. In all three the ajipendix 
was removed, and smears from its mucous membrane demonstrated from 
8 to 20 amoeba: per microscopic field. In one case the gall-bladder was 
drained and amoebae were discovered in the bile. In all three cases nnia'b.T 
disappeared from the stools. In Case 2, in which the gall-bladder was 
drained, the attacks of hepatitis were affected favourabl_v both in the matter 
of lengthening of free intervals and in severity, and in Case 3 a dcsperatclv 
ill man was made convalescent. 

Case 1. — X., age 33. Complained of tenesmus and frequent passage of likad 
and mucus. Tliere bad been a Flexner-Y infection in April, 1917 ; aggjutm.i in 
tests were negative ; the stools showed much blood-stained nuieus, suggestne o '> 
bacillary idceration, though cidtures were negative. . , 

On April 12, 1920, vegetative amcebae were found. There was nothing 
in systemic examination, except palpable and tender colon. An intensne 
of subcutaneous emetine, auremetine and stovarsol by mouth, and cmetol in < 
and olive oil per rectum made no impression. 

Opek.vtiox, June 14. — Appendicectomy was performed. The stimip ” 
appendix was fixed to the surface incision, through which irrigation was 1’^^^ 

Many amoeba; were found in smears from the appendicular mucous ‘ 

The amceba: disappeared from the stools, which 'otherwise remained ni 
The general health improved very slightly. 

Comment. — A case of double infection, bacilliary and („ 

all likelihood would ha^■c responded better to colostom}' in •>( < i 
appcndicectomv'. 

Case 2.— Y., age 31. Admitted on Jan. 5, 1023, complaining oi .au-w. 
in right shoulder and right chc.st with night sweats, every six vet ' 


* From TIic Jlinistn,- of Pensions Hospital, Balli. 
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riuTc wort- no ])lly^i<•ill siiins 
lie was apvrexial. 

the 


many months. Free from symptoms on a.lmission. .,„vreM 

except fmser-chibbinu and'jioor air-entry nt the r.-ht l)ase. IK was • P.' ^ 

.A. indio<Tmm showed generalized fibrosis of the hings. most inarkid . 
right base. The sputum was ncg:\tivc on ten occasions; tXassermauu reaeli,.. 

Jan. 22 amoeba; were found in the stools. .An intensive course of emetine 
periodide produced negative stools. 

On Feb. IS he had an attack of hepatitis. Temperature 102 . Htnod-count 
showed 2G.200 white cells, of which G'.V5 pet cent were polyniorplumuelear 

leucoc>-tes. . . i . . i- . 

He reacted well to emetine hydrochloride, 1 gr. bis die sub cute, amt was dis- 
charged with fidl notes to the clinic. i • -i 4 

The patient was readmitted to hospital and seen in further attacks Sunday to 
the above in character. He reacted to emetine, and there was absence of localized 
hepatic signs. 

Opeipvtiox, Sept. 7. — -A right-angled incision was made at the origin of the 
right rectus at the xiphisternum. passing laterally to the lOlh costal cartilage. 
Skin flap, rectus, and sheath were folded downwards, the peritoneum was incised, and 
the abdomen entered. The ca;cum showed a granular patch the size of a shilling 
above the root of the appendix. The appendix was injected, long, and thick- 
ened, and was removed. The sigmoid was large. The liver was large aiul soft, 
and bled easily on gentle manipulations. There was a yellow patch the size of 
a tlireepeimy piece on the upper superficial margin of the right lobe. Xo adhesions 
were found and no localized abnormality. The gall-bladder, which was small and 
engorged, was drained. 

Smears from the appendicular mucous membrane showed many amoebic, and 
they were found in bile from the gall-bladder for five days. The subsequent course 
was satisfactoTN’. 

The patient had one minor attack of hepatitis controlled by emetine, and with 
stools positive, on Xov. 1, but the stools became negative subsequently after a 
course of treatment. He was discharged with biliary fistula on Jan. S. 1920. The 
case was reviewed on .April 21, and there had been no attack of pain since his 
discharge. 

Comment . — .A particularly instructive case, where elimination of two 
culs-de-sac was instrumental in restoring earning capacity to approximately 
100 per cent. 


Case 3. — Z., age 34, was admitted on Feb. 27, 1920, grossly ill, with tenesmus, 
tormina, and hourly stools mainly composed of blood, pus, and mucus. There was 
a slight degree of prolapsus ani. ' Tlie patient, wlio had ser\-ed in the Balkans and 
Russia, had dysentery in 1918. He was now emaciated, grey, and collapsed. 

-Amoeba; were found in the stools. Culture was negative to dysentery and 
tj-phoid ^oups. Xo tubercle bacilli in stools ; agglutination tests negative. " Com- 
plement-fixation tests for tubercle and sj'philis negative. 

He could not tolerate auremetine by mouth or rectal irrigations. .After morphia 
suppositories, champagne and h>-pnotics and sodium sulphate at frequent intervals, 
he tolerated a modified emetine course, and, subsequently, a further more intensive 
one. The stools remained positive. 


Ti o abdomen was opened by a right rectus incision. 

The gall-bladder, hver, and spleen were normal. The appendix which was 
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were instituted daily, as well as emctol in liquid paraffin. The stools improved very 
much in appearance, odour, and frequency, and amoebne have not been found since 
the operation. At the time of writing the patient is up and about, has put on u einht, 
and feels well. He has an open colostomy wound. 

Comment . — The appearance of the large intestine tvas astonisliing, and 
bore out tlie impression giv'en before operation that surgical treatment offered 
the onlj'^ hope of recoveiy. The appendix in this instance also appeared to 
be the jumping-off point for amoebm. 

CONCLUSIONS. 

1. The possibilitji' of a sjjecifically infected gall-bladder or appendix acting 
as a release station for amoebae should be considered in cases of amccbic 
dysentery not yielding to medical treatment. 

2. There is evidence that, in certain picked cases of this type, removal 
of such incubation centres has mitigated the eonrse of the disease. 

3. Laparotom}'- is the operation of choice, and the surgeon should he 
given a free hand to perform cholecystostomy, a]rpendicostomy, or colostomy 
in addition to appendicectomy' as occasion seems to warrant. 

We wish to thank the Director General of the Ministry of Pensions Medical 
Services for permission to make this publication. 
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CARCINOMA OF THE ILEUM. 

By J. J. ROBB, Bnisror.. 

Cakcinoma of the small intestine is aclmittcclly soincwliat rare. and. judirin" 
from a perusal of the literature relating to this lesion, it is still more rare to 
find it in parts of that gut distant from cither the c;real or duodenal extremi- 
ties. The nearer one approaciics the junction between t!)c ileum and the 
jejunmh, the rarer the condition appears to become. Tire following ease is 
presented because in its situation it approaches that region of small intestine 
which- but for such cases, might almost be termed immune to cancerous 
grondh. 

CASE REPORT. 

The patient was a woman, age 64 years, who came under the care of 
Mr. Hey Groves in September, 1922. 

History. — ^The patient's complaint was that six months iireviously she 
had conmienced to have abdominal discomfort and flatulence. Recently her 



Fig. 3(i3.— Carcinoma of the ileum. The proximal segment o! the bowel lies to the 
right. Extension of the growth has token place mainlv into the lumen, forming a nolv- 
poKl mass and causing a ring constriction. At the upper part of the stricture the Growth 
ims invaded the serous coat. {The specimen is noir tn the ^ 


appetite had become poor, and occasionally she had attacks of sickness and 
vomiting. She had lost much weight and was now thin. 

Ox Examixatiox — There was moderate distention of the abdomen and 
cods f ndestme could he distinguished. Peristalsis was not visible •’ the 
1 % or dullness did not come below the right costal margin. Per rectum nothimr 
.abnormal con d be distinguished, and melicna was absent. A provisional 
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Operation. — ^Through a median incision below the umbilicus tlic dis- 
tended gut was found to be purely small intestine. A small amount of free 
fluid was present. The crccum was empty, and further examination revealed 
a ring constriction about the middle of the ileum. This was excised together 
with 3 in. of bowel on either side and a V-shaped portion of mesentery. An 
end-to-end anastomosis was then performed. The left ovary, which ivas 
enlarged and hard, was also removed. The right ovary was normal. A sec- 
tion from the left ovarj”^ gave the pieture of a fibroma. 

Pathological Examination. — An examination was made of the con- 
strieting portion of small intestine. At the site of the stricture there was an 



Fig. 3fi4 —-Low . power view of scetion of growth, showing perinention of hmjjhnt 

inward projecting mass of tissue, which on section showed a highl\ 
spheroidal-celled carcinoma (Figs. 363, 364-). It was j],,- 

towards the lumen than along the walls of the gut. The l\mp la ics 
muscular coats at the base of the tumour were infiltrated. n 
area of the ring stricture was the peritoneal coat invaded th'' 

opowth. Its spread towards the lumen and its tendency to pass 
lumen caused the stricture, and not its chronicity. There ' ,,f th'- 

evidence of fibrosis. The highly cellular and undiffercntiatcc na 
tumour suggested a rapidly growing neoplasm. 



caeciko:ma of the ileiai 


Subsequent Histouy. — In the first week of Novcinher. lO-JO. I liad i(‘ 
opportunitv of examining this patient. Slic now looks very well, ninl has 
added considerably to her weight. Her life is an active, busy one. but .she 
feels quite equal to it. and in every respect is free from symjitoms. t)n 
examination nothing abnormal can be either seen or felt. 

Presenting this case in conjunction with other recorded eases. I venture 
to give a short account of the main sjnnptoins. There is usually a prcliiniuary 
history of vague abdominal discomfort, with a varying distention, lasting in 
the average case from three weeks to six or eight months. These symptoms 
do not obtrude themselves very markedly upon the attention of the jiatient. 
and call for little further remedy than the loosening of some constricting 
garment. This early lack of evidence of so malign a condition is doubtless 
due to the fluidity of the intestinal contents. Pain is absent because there 
is neither trauma nor infecthnty of bowel contents suflicicnt to erode the 
invading growth, and for the same reason 111010:110 is absent, and also its 
usual accompaniment, a secondary anoemia. Hence, until obvious obstructive 
sj-mptoms commence there may be little available ci’idcncc to call one's 
attention to the serious nature of the lesion present. 

Once a true progressive obstruction is established, cither by stenosis of 
the small bowel or by a polypoid mass, the s\nnptoms become more charac- 
teristic ; distention with abdominal pain, vomiting and increasing constipa- 
tion, often marked emaciation, and loss of appetite. Neither visible peristalsis 
nor meL'cna appears to be present as a rule until the very late stages. 

Generally these cases are first seen with the siTiiptoms of a subacute 
obstruction of the small bowel, but may appear as an acute obstruction, 
particularly where an intussusception has resulted from the passage of the 
pohqioid type down the lumen of the intestine. 

In searching the literature on this subject, whether British, American, or 
Continental, one is at once struck by the rarity of the cases where an actual 
diagnosis of carcinoma of the small bowel ivas reached prior to oiieration. In 
several cases a bismuth meal and X-ray picture failed to demonstrate its 
presence. The more one reads, the more one is driven to the conclusion that 


the whole cluiical picture is such that it betrays one’s clinical sense ; so often 
the patient has none of those sruiiptoms that suggest the possibility of a 
cancerous condition. In this article particular stress is laid upon sj-mptoms 
and the question of diagnosis, because little attention up to the present has 
been given to their interest— the . interest of correlating the pathology and 
Its situation with the clinical picture, most nviters being content to point 
out one or other feature of the condition as being unusual. In collectlim 
the cases on record it will be seen that carcinoma of the small bowel is 
about twice as common in men as in women, and rather more than twice 
as common in the ileum as in the jejunum. 

It is impossible to be dogmatic about the question of prognosis from 
records winch vary m details and are sadly lacking in length of post-operative 

WAvefTll Tl"' " available Vo joints "suggest 

ath-rr \ ; n li^^ treatment, the less is the oner- 
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jMacroscopically one can place these primary growths all under one of 
three varieties — namelj’- : (1) Stenosing or ring stricture ; (2) Polypoid ; 

(3) jMultiple carcinomata or carcinoids. Degenerative changes may be found, 
particularly in the first two types, such as ulcerative and colloid. Cytologicallv 
they are columnar- or spheroidal-celled carcinomata. The type of cell present, 
again, gives us no guide to prognosis, about equal numbers producing inetas- 
tases either at or shortly after operation. 

I have neither particularly included nor discussed the question of tlie 
carcinoid in this article, because from a diagnostic point of view it in no nay 
varies from the true carcinoma, and writers are satisfied that if removed its 
prognosis in no way varies from the well-recognized carcinoid of the appendix. 

I wish to express my indebtedness to Professor Hey Groves, who kindly 
permitted me to present the features of this case for jiublication. 
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SHORT NOTES OF 
RARE OR OBSCURE CASES 

A RARE CASE OF INTESTINAL OBSTRUCTION. 

By CECIL B. G. WAKELEV, I.ondon. 

In-testin’al obstruction due to malignant stricture of the small intcsiinc is a 
very rare condition. On examining the surgical and ))ost-morlem records at 
King's College Hospital for the years 1000 to 102:5 inclusive, only two cases 
of carcinoma of the small intestine arc to be found, and in one of these the 
diagnosis was not confirmed by microsco])ieal examination. The ease reported 
below is of interest, not only on account of the rarity ol the condition, but 
also because of the difficulty in the actual diagnosis. 'J’lic lollowing is the 
history of the case : — 

Mrs. E. T., age 53, first complained of abdominal ])ain in October. 192:5. 
ten months after her menopause. The pain was ehiclly in the ci)igastrimn. 
but was often referred to the hypogastrium. On c.xamination a large uterine 
fibroid could be palpated in the hypogastrium. She was admitted to the 
Samaritan Hospital, and in January, 1924. my colleague Mr. W. Gilliatt 
performed a subtotal hysterectomy for fibroids ; the left or ary was removed 
because of its cystic condition, and the appendix was also removed. There 
was no sign of obstruction, and the intestine was not distended. 

In April, 1924. four months after her operation, the bowels began to be 
troublesome, very strong purgatives having to be taken to produce an action. 
The abdomen became distended, and there was occasional vomiting. The 
abdominal distention became more marked, and the patient was admitted to 
King's College Hospital on ^lay 1, 1924. On examination, the abdomen was 
very distended except in the flanks ; the signs seemed to point to obstruction 
in the small intestine. A specimen of the vomit was examined, and considered 
to be a regurgitant vomit from the small intestine owing to the presence of 
fatty acids and soaps. A provisional diagnosis of obstruction to the lower 
part of the small intestine was made, aird the question as to whether the 
terminal loop of the ileum had become adherent to the strmip of the cervix 
was raised. This, however, was ruled out of court because of the long time 
which had elapsed between the operation of subtotal hysterectomy and the 
eommcnccment of smnptoms of obstruction. As the symptoms did not 
improve, a laparotomy was decided upon. 

On May 3 the operation was performed under stovaine anesthesia, a little 
open ether also being given. The abdomen was opened just to the riglit of 
the mid-lme by a sub-umbilical incision. The small intestines were found to 
be distended, while the large gut was collapsed. A small, hard, annular m-owth 
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was found in tiie ileum about 1|- in. from the ileoccxcal \'alve. The stuniji of 
the eer^dx was quite free, and there were no adhesions in the pelvis. A lateral 
anastomosis was performed between the lower part of the ileum and the uj)])cr 
part of the aseending colon, and the abdomen closed. The wound healed 
soundly and the abdominal distention disapjjeared. On hlay 19 the abdomen 
was again opened under stovaine and ether anaesthesia, by a right rectus 
incision. The short-circuited portion of the gut was excised, namely, the 
last six inches of the ileum, the caecum, and the lower part of the ascending 
colon. The abdomen Avas closed in three lajmrs. Recovery was unevcntfid. 



The tumour {Figs. 365, 366) formed a tight annular stricture 
microscopical examination proved to be a cohunnar-celled carcinoin.i. 
was no sign of growth in the glands at the root of the mcsentcr\ or m 
in the ilcocaecal angle. , 'pj,,. 

"When seen last in June, 1926, the patient Avas in 
abdomen Avas soft, and there Avas no cA'idcnce of any .secont ar.\ 

The boAvels Avcrc open once a day, and there had never been aiiA ir 
since the last operation. 



habe oe obscuee cases 


STRANGULATED BERNIA IN AN INFANT OF 5 DAYS. 

By S. J. H. GBlFriTIlS, Buistoi.. 

Records show that the occurrence ot a true strangulation of a hcinia in 
infants is an event of extreme rarity. Estoci' conducted an exhaust nc 
inquirv and found that in 139,000 cases upon which herniotomy was per- 
formed in cliildren there ^vas no record of the o])cration l)cin<; ])crformed for 
strangulation. Anefs analysis of 10,000 cases of herniotomy perfonned at tlie 
Edinburgh Children’s Hospital includes no instance of complete strangulation. 
Fraser- advances the belief that the early incidence of a strangulation is related 
to the attempt at natural closure of the processus vaginalis. The local evidence 
of the attempt is a fibrous ring which is the constricting factor producing the 
strangulation. The follo^\-ing case not only tends to support Fraser's theory, 
but appears to be of sufficient interest and rarity to be worth recording. 

H. C., a male cliild, age 5 days, was admitted to the Hackney Hospital 
at 5.30 p.m. on July 17. The cliild was apparently normal at birth. It had 
vomited several times since birth. On July IG the nurse noticed that the 
left testicle was swollen, and on the day of admission that it was tender to 
the touch. The bowels were open the day before admission. 

Ox .A.DMISSIOX. — There was a tense swelling in the left side of the scrotum 
extending into the inguinal canal. The skin over the swelling was somewhat 
reddened. After unsuccessful attempts at reduction by taxis the diagnosis 
of irreducible hernia was made, and the ehild placed in a cot with its feet 
suspended from a gallows and an icebag applied to the swelling. .At S.O p.m. 
there was no sign of reduction, and as the child had vomited several times 
and the redness of the swelling was increasing, the diagnosis was altered to 
that of straugidated inguinal hernia and operation thought to be imjieratii'e. 

Operatiox. — ^Under gas and oxygen an.'csthesia an incision was made 
over the swelling. Upon opening the sac about 9 in. of somewhat lustreless 
discoloured and distended small gut was found. The testicle was swollen and 
ccdeinatous. lYith difficulty a hernia director was passed and the constric- 
tion. a fibrous ring at the neck of the sac, divided. The site of constriction 
showed several petecliial hemorrhages. The gut was considered viable and 
returned to the abdomen. The sac was ligated and removed, and the inguinal 
canal closed by sutm-ing the conjoined tendon to Poupart’s ligament posterior 
to the cord. The aponeurosis of the external oblique together with the fascia 
of Scaqia and Camper were sutured in one layer with catgut anterior to the 
cord. The skin was closed with continuous Japanese silk. The following dav 
the child passed a quantity of blood per rectimi and vomited three times. 
-After that 'its convalescence was uninterrupted, and it was discharired five 
days after the operation in order that it might resume breast feeding. 

■n r A? to the iMedical Supenntendent, Dr. W. Brander. Iind to 

r.'; to Resident Medical Officer of the Hospital for Sick Children 

ne.at Ormond Street, who kindly administered the amesthetic and f^ave much 
helpful advice as to the post-operative feeding. “ 


‘ Estoei, Hcv. dc Chir., cxl. 

= I'hasei!. Surgery of Childhood, i. 


REFEREXCES. 
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A CASE OF STRANGULATED OBTURATOR HERNIA. 

By G. L. WALICER, Leeds. 

S. A., a somewhat frail old lady, age 73, was admitted to the General Infirmary 
at Leeds under mj'^ care. The historj'^ was one of abdominal pain and colic 
of several days’ duration, with persistent pain down the front and inner side 
of the right thigh. Shortly before admission the failure to pass flatus, 
together with increasing abdominal distention and vomiting, made a diagnosis 
of intestinal obstruction fairly certain. An examination of all the hernial 
orifices gave no information ; the possibility of an obturator hernia was con- 
sidered verj’’ likely, and it was decided to open the abdomen. 



Fig. 307. — Slioiving the front wnll of the pelvis and the kmieklc of gat 


An incision was made in the middle line of tlic abdomen under 
anicsthesia. supplemented later by general anaesthesia, and a knnekh o sn^ 
intestine was found held down in the right obturator canal. It j, 

and the gangrenous portion of the gut wall was infolded. Lateral anas orn 
was performed on the loop of intestine. , , r 

Unfortunately the patient did not rally well, and died a ten U'lU' 

relief. _ (■ *1 . t 11 1 ' h'" 

Fig. 307 shows the specimen removed. The infolding ot tlie gn ,] 

undone, and the airpearanccs suggest that the bowel has been a on" * o” 
occupant of the hernial sac, with a recent strangulation of Ha i er > 
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the late results after an operation for 

EXSTROPHY OF THE BLADDER. 

By T. a. ROBIXSOX and GORDON' S. I'OULDS. Touonto. 

It is not our intention to discuss the relative merits of the various types of 
operation devised in the treatment of exstrophy of the bladder, but rather 
to report the present condition of one of the original five cases oi)cratcd on 
bv the late Dr. George Peters by the method described by him. In IhDl 
Peters^ published the report of his first case which had been oi)crated on in 
1S99 for exstrophy of the bladder and prolapse of the rectum. In 1902 three 
more patients were operated on. His last case, the subject of this rei)ort. 
was treated in 1903 and 1905. The account of this last patient was jmblishcd 
in 1908 by Starr- after Peters’ death. At this time four of these original 
cases were alive and in good health. 


REPORT OF THE CASE. 


George R.. age 23 years, a lather by trade, was admitted to the University 
surgical wards of St. Michael’s Hospital, Toronto, on Dec. 6, 1921. He com- 
plained of pain in the right loin and loss of weight and strength. For one 
month he had had pain in the right side of the abdomen. At first it was 
crampy in character, but later became steady and boring. .About one week 
before coming to the hospital the pain had extended up into the right loin. 
He had been confined to bed for two weeks. 

History. — The patient was born with ectopia I'esica;. When IG months 
old, he was admitted to the Hospital for Sick Children on ilarch 9, 1903, 
because of a left inguinal hernia, which was reduced under general anres- 
thesia. The hernia recurred ten davs later. .A herniotomv was done on 


this occasion by Dr. G. .A. Peters, and the patient left the hospital on 
.April 28. 

On June 28 he was again admitted to the Hospital for Sick Children for 
prolapse of the rectimi. Dr. Peters operated on him according to Ids original 
method,! opening tlwough the left iliac fossa. About half a dozen sutures 
were placed in the bowel so as to constrict its lumen. The bowel was then 
stitched to the fascia covering the iliacus muscle. The patient made a good 
recovery and left hospital on July 6, 1901. 

On Oct. 13, 1901, he was again admitted to hospital, but his general 
health precluded operation until Jan. 21, 1905, on which date the ureters 
were transplanted by the extraperitoneal metliod into the rectum, and the 
remamder of the bladder wall was ablated. His recoverv was slow, but bv 
April 21, the abdominal wounds were healed and the patient was dischanmd 
Irom hospital m good condition. ® 


nil ^11^1?"' he attended school from the age of 7 mitil he was 11 vears 
old. He later worked as a messenger boy, and afterwards for one vear made 
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his living wrapping parcels. For the past three years he has -worked as a 
lather. During these years he has had fairly good control of the general 
bowel content, but occasionallj'^ the sphincter ani would fail to retain the 
urine. 

On Adjmission.^ — The temperature was 101-2°. There was a mass in 
the right loin which extended forward to the abdominal wall. It was very 
tense, painful, and tender. There was moderate oedema of the back over tlie 
mass. The heart and lungs were apparentl}’- normal. The white blood- 
count was 18,000. 

Opehation.- — Under general anaesthesia an incision Avas made just below 
and parallel to the 12th rib. About a quart of foul pus was CA'acuated from 
the perirenal tissue and from the kidneJ^ The pelvis of the kidney Avliich 
Avas open contained calculous material. The ureter Avas dilated to about 
I in. in diameter and contained soft calculous masses. Tavo drainage tubes 
Avere inserted, and the Avound Avas elosed. 

PosT-oPEBATiA^E CouESE.— The patient made a fair recovery. Moderate 
amounts of jaus discharged from the Avound for three Aveeks, and afterwards 
a small sinus persisted. 

Studies of the renal function Avere made, and the blood-urea nitrogen 
Avas found to be 20 mgrm. j^er 100 c.c. of blood on April 20, 1925. It Avas our 
intention to remoA^e the kidney later, but on consideration it Avas decided that 
further interference Avas inadAusable on account of a transitory infection 
Avhich occurred iir the left kidney. The patient is noAv continuing Iiis trade, 
and is in fairly good health despite the small sinus, Avhich persists. X-ray 
examination before discharge shoAved no evidence of stone in the left kidney, 
but some calcareous material persisted in the right renal area. 


According to Jlayo and Walters,® statistical records shoAV that .50 ]ier 
cent of all persons Avith this unfortunate deA^elopmental defect die, if uurc- 
licA'cd, before the 10th year, and that 66 per cent die before the 20tli Acar. 
That four of Peters’ fiA'C cases surAUA'^ed until 1908 at least, and that tliis cast 
should be aliA'e and able to can-}’- on in his trade tAventy-one years after us 
operation, seems Avorthy of record. 
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A CASE OF ENCRUSTED CYSTITIS. 

By ALEX. E. BOCIIE, Losnos'. 


We read in Cabot’s Vrologn tliat “an occasional coin])licat ion of a rebellious 
alkaline evstitis is encnisted cystitis”: that “the patho"cnesis of Ins 
disease is no more definitely understood than is that of encnistalion else- 
where”: that “a characteristic and almost pathopnomonic^^ s_Mn])tom is 
the repeated passage of calcareous material in the urine ’ : and that 
“ most of the afflicted individuals have been finally forced to undergo 
surgical interventions 

A case illustrating these points is that of C, P.. a builder, age 42, 
admitted to St. Peter’s Hospital, Covent Garden, on Feb. 15, 1920, iiiuler 
the care of IMr. Swift Joly, to whom I am indebted for permission to 
publish it. 

History. — The complaint was of pain on, and increased frequency of, 
micturition, and also of the passage of stones and ‘blood-streaked jelly’. The 
past history vouchsafed included six months’ residence in Eg\qit during the 
war (where* he had one catheter-relieved stoppage) ; pneumonia and malaria ; 
but not venereal disease. 

About two years before being admitted to St. Peter's Hospital, the com- 
mencement of slowly progressive increased frequency of micturition was 
noticed both by day and by night, occurring finally at half-hourly intervals. 
About nine months before admittance, the patient passed a white stone with 
pain, and, since then, large mmibers of stones, about fifty in ' the last five 
weeks (nine during the last week), the passage of each stone being painful 
and accompanied by dribbling. 

There had been occasional dull hjqrogastric aching for three months and 


occasional median dorsal pain, but no lumbar or testicular pain. There rvas 
no pain on micturition as a rule, though this was preceded by pain at the ti]) 
of the penis and in the rectum ; there rvas no difficulty, except on the passage 
of stones, and no intermittence of the stream ; there was urgency, with 
incontinence if the bladder was not very soon emptied. The urine had been 
occasionally blood-stained during one month. The patient had had frontal 
headaches, not worse recently, for two or three years, but no shii'ering, 
nausea, or vomiting. Thirst and appetite were normal ; the bowels had been 
constipated for two years. 


Ox Examix.^tiox. — The patient looked well. The external urinarv 
meatus n as red and cedematous ; there was no delaj^, but rather 2 n'ecipitancy, 
on micturition, and the stream ivas of fair size. The urine was blood-tino'ed 
contained threads, and was alkaline. There was Imiogastric tenderness! 
and the urethra was tender, but admitted the cvstoscope, which revealed 
two ounces of residual urine; it had to be withdrami on account of great 
tenderness on irngation. On one occasion crepitus was detected on examin- 

{Fig. 368) by ^Ir. E. A. Collingridge, on 

unnoim wl tl’ f r seimcircular outline of the bladder, calcified in its 
uppci pait, the prostatic and renal regions being clear of stones 
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Operation. — ^At the operation by Mr. Swift Joly on Feb. 17, 102G, 
cystoscopy was impossible because of bleeding. A suprapubic cj^stostoniv 
was performed, and much calcareous matter was found studding the u])])cr 
half of the bladder, the wall of which was here thickened, veh’cty, irregular, 
and finel}^ papillary and nodular, yet quite flexible, and not hard as in carci- 
noma. The adherent calculous material was scooped off, and similar material, 
free in the bladder cavity, removed. A de Pezzer tube was tied into the 
bladder, and a No. 24 (French) catheter into the urethra. Three days before 
the patient’s discharge from hospital on March 15 he passed two small 
calculous flakes -J- by -J- in. in size. 

The localization of the calcifying process to the superior wall of the bladder 
is curious. The residence of the patient in Eg3’^pt might suggest bilharziasis ns 

the basis of the cj'stitis, 
were it not for the com- 
plete absence of sjmiptoms 
until at least six years 
afterwards (with the excep- 
tion of an isolated retention 
of urine, the cause of which 
is obscure). The history 
and aspect of the patient 
were unlike those usually 
met with in careinomn, 
which, though not con- 
sidered at the operation 
to be present, could not 
even then be definitely 
excluded ; its presence or 
absence was to be deter- 
mined by the further i)ro- 
gress of the case. 

Subsequent IIistoiiv. 
— The subsequent history 
. is that, since IMay 

Fig. 368. — Rndiopram showing a semicircular shadow ot , wnc tfChtcd 

calcareous deposit on the vault of the bladder, pfltlCnt, "NMIO ‘ \ ,, 

with hexamine and bladder 

Avashes, had occasional slight suprapubic leakage ; this jirevcnted e\ ’ 

as the irrigating fluid escaped Avhen the bladder contained onlA' 

Before jMa\^ 3 the patient jiassed one A’^eiy small piece of calcii n,, 

but has passed none since, and a radiogram taken on June 3 
trace of aiiA' abnormal shadoiv in the bladder region. Since i a\ (. ^ 

the urine was still turbid and alkaline, he lias been taking lexaniu 
acid sodium phosphate. j.jp.,r 

On Julv 12 the fistula Avas cauterized down to the blaf ( cr 
nitrate, after Avhich there Avas less suprapubic leakage. On cp . '. 

Avas noticed to be clearer, and, for the first time, .j*'*- tj ridd 

being evidence of the diminution of the scA’cre infection (o a\ i ^ 

cpididATiiitis on IcaA’ing the Avard, and a left cpididA'nutis a 
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Jitlv ^vere fiivther manifestations), and a si»n of iiriinc pro-'noslie iinportanee 
as a guarantee against the recurrence of the phosiihatic aecuimilatums. n. 
deposit of which postulates alkalinity of the urine. t i • 

On Sept. 29 the suprapubic fistula was comjilctcly excised by .Ir. • 
as was also an abscess cavity under the rectus sheath in front of the hladdci. 
There was much pericystitis. Tlie bladder, which felt smooth and soft, \'.as 
freed from the pubes, to which it was adherent, and coiujilelcly sewn u]i. a 
catheter being left in the urethra. On the seventh day the patient had a 
right epidid},Tnitis, which subsided in three to four days. lie was dis- 
charged from hospital on Oct. 22, since when he remains suiirajnihically 
dry. He has passed no calculous material and has had no jjaiu since May ; 
his weight remains normal, he looks extremely well, and his bladder is 
knoum to be soft and smooth, so that caTcinoma is excluded. 

The case is interesting as illustrating a rare condition, the causation of 
wliich is obscure, and the localization curious ; it is also gratifying in tlic 
relief afforded to the patient from peculiarly unpleasant symptoms. 


A CASE OF MULTIPLE URINARY LESIONS. 

By ALEX. E. ROCHE, Loxnox. 


The rule not to diagnose the presence of two lesions when one might suffice 
to explain the sjuiiptoms, though excellent as a general guide, has exceptions, 
to the possibility of which one must always be alive. tVlien urethral stricture 
prevents cystoscopy, especial caution is necessary, insidious carcinoma of the 


bladder being found as an occasional concomitant. The presence of multiple 
lesions is well illustrated by the case of J. H., an ex-builder, age 78, admitted 
to St. Peter's Hospital, Covent Garden, on Jan. 9. 1926, for permission to 
report wluch I beg to thank Sir John Thomson-Walker. 

HiSTonv. — The patient had had gonorrhoea at the age of 28, and his com- 
plaint was of difficulty and pain on micturition. He had had very slight diffi- 
culty on micturition for twenty years ; this had been progressive till Nov. 5 
1925, when a fine stricture was found, and gradually dilated from 2 to 14 
(French) by Dec. 17. On Dec. 18 he had retention of urine, relieved by a 
metal catheter, when grating was felt. 

Radiograms by :Mr. E. A. Collingridge showed that the renal regions were 
clear, but that there were many prostatic calculi, and also two large vesical 
calculi, the lateral position of which might be accounted for bv their presence 
in a diverticulum, or by the occupation of the left side of the bladder by some- 
thing else, the presence of which seemed to be indicated bv an ill-defined 
shadow (Fig. 309). 


Ox Admission. The patient stated that there was pain throughout the 
urethra during micturition, and straining to commence the stream, which 
was narrow slow, dribbling, and vertical, the best position for micturition 
being one of forward bending. There had been no stoppage but the one men- 
tioned. There was occasional slight pain in the penis after micturition, lasting 
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one hour, but not increased walking or by the jolting of an omnibus. 
Micturition occurred eveiy two hours, day and night. There had been 
shivering attacks after instrumentation, and bilateral backache for three 
months, but no headaches, nausea, or A'omiting, or passage of stones. The 
patient stated that he had passed claret-coloured urine about once a fortnight 
for three months, the commencement of this period antedating the recent 
course of instrumentation, jireviousl}’’ to which no instrument had been passed 
for 3'^ears. The Avater, he said, had smelt bad for six Aveeks. 

Appetite and digestion Avere good, the boAvels costiA^e, thirst Avas normal, 

the tongue clean and moist. 
The general condition 



AA'as poor, the breathing 
laboured, and the chest 
barrel-shaped and moving 
‘en hloc\ There Avas reten- 
tion of urine. Avitli hyi)o- 
gastric percussion-dullness 
up to the naA’el. 

A 10 (French) gum- 
elastic catheter Avas tied in, 
and broAvn urine Avitli a 
fmcal odour escaped. l‘ur- 
ther abdominal examina- 
tion Avas negath'c, and 
rectal examination diflieult 
because of a narroAV anal 
canal and straining. The 
loAA'cr part of the ju'ostate 
AA’as reached, but no crcj)i- 
tus felt. The urine, of 


Fig. 3G9. — Radiogram showing prostatic and vesical calculi 
and a vague shadow on tho left of the bladder region. 


specific graA’ity 1020. "as 
neutral, and contained j)us. 


but no sugar. 

Operation'. — At the operation bj' Sir John Thomson-Walker on .Tan. 
11, 1926. the stricture AA'as dilated AA'itli metal bougies from C/S to 0, 
(English); 10/12 AA’ould not pass. The bladder AA’as opened, and two niorc 
or less OA’al smooth broAvn calculi aa’ci’C remoA'ed. Calculi Avere felt m >< 
prostate, and an extcnsiA'c inoperable groAvth on the left Avail of the ’ 

^luch surface neerotic groAi’th Avas remoA'cd, and the bladder " as ici 
through a urethral catheter, AA’hich Avas aftenvards tied in. 
established both of the bladder and of the space of Retzius. 1 ic ra e 
respiration and of the pulse rose on the fifth day, the fonner icmg 
rattling, and death, a merciful CA'ent, occurred on the niut i t .i\ 
bronchopneumonia and cardiac failure. 
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end-result of a case of fascial urethral graft 
thirteen years after operation. 


Bv R. j. AYILLAX, M.Y.O.. XiAVCASTi.u-croN-TYNi:. 

Ix the Bnmsn Joc.xAl or Sruorrv, IfllS, V, No. 19, I 7”">' " 

“Fascial Grafting for the Repair of Traumatic Stricture of 11 e Lrc h . . 

The stricture was behind the level of the deep layer of the triangular ' 

half-an-inch of scar tissue separated the torn ends of the urethra , a i 






Fig/ 3T2. — Showinir the dounwnrd displncc* 
ment of the proximal fragment. 



C 


Fig. 373. — Showing the fascial graft (in 
dotted outline) uniting the penile and pros- 
tatic portions of the urethra. The membranous 
portion has been destroyed, and is replaced 
by fibrous tissue. 


Figs. 370-373. — Diagra^is or the prostatic axd ^iejibraxous tTRETHRA, etc., hxustrates’c 

THE XORXIAI. RELATIONS OE THE PARTS A^■D THE CO^^DlTIOXS !>' THE PRESENT CASE. 

A. Bladder. B, brethra. C. Prostate gland. D, Triangular ligament. Di, Superficial 
layer of ligament : 0^. Deep layer. E, Bladder-wall muscle. F, Internal sphincter. 

G._Comprcssor uretline. 


instrument could be passed along the urethra into the bladder. The patient, 
then a man 32 years old, haring acute retention of urine, was sent to me rvith 
a request that a permanent suprapubic fistula should be established. 

The plastic operation on Feb. 5, 1913, consisted of: (1) Destruction 
of the membranous urethra ; (2) Reconstruction of a new portion of urethra. 
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1| in. long. A graft from the fascia lata was nsed, and H required io he carried 
round the lower margin of the triangular ligament. 

On Aug. 7, 1914, a urethroscope showed : “ Five inches from tlie c.\tcrnal 
meatus, the lumen rather narrower than the portion in front ; Avhile, instead 
of being the straw colour of a normal part of the urethra, tlie new portion 
was white in colour, like scar tissue. Unlike scar tissue, however, this surface 
had a ‘sheen’ on it, due to a cor-ering of epithelium ”. 

I sarv tire jratient at intervals, the last occasion being June 20, 1921, 
M'hen I demonstrated tlie case on the occasion of the visit to Keucastlc 
of members of the Interstate Post-graduate Assembly of America. The 
urinar 5 '’ stream was then a full, forceful one, and a dilating bougie, size No. 15 
(English), was passed only at infrequent intervals. 

In May, 1926, the patient died suddenl)'^ from a condition entirely uncon- 
nected with the urinary jrassage. 

The operatiorr can be regarded as a complete success, for the fascial graft 
amply serr’ed its purjrose until the patient died, over thirteen years afterwards. 
Full details of the operation are given in the Brit:sii JourrxAL of SunonnY. 
191S, V, p. 494. Figs. 370-373 illustrate the normal airatonrical relations of 
the parts concerned and the coirditiorrs in the present case. 


EXCISION AND RESTORATION OF UPPER LIP. 


By H. P. PICICERILL, Nrsw Zeauvxd. 

Ix a previorrs communication to the British Journal of Surgery*, ^ I shoued 

a number of cases, chiefl.y military and 
therefore in young men, for whom 
considerable restorations of lost jrortions 
of the face had been undertaken by 
means of tube-grafts — incltiding ^ 
double tube-graft flap, which 1 heV't'.t 
I originated in 1918. It may be 
interest now to show the photogr.ij) u 
of a civilian no longer young, for whom 
I did a similar type of restoration 

last vear. , 

The patient, a man of C,.- 
admitted to the Dunedin Ilosjutal wi j 
a large fungating growth of the upp^ ^ 
lip about the size of a hen s ' 
(Fig. 374). He gave a history o • 
iim received a severe burn on t a 
fifteen vears ago. It ^ 

healing'and had left a ‘lump 
inner surface of the lij) : .j,, 

started getting larger about .si.% 



Tig. 374. — Large fungnting growth of lip. 

of old burn. 


ago and had grown rapidly during the last si-v rvccks. 
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I excised the upper lip {Fig. 375) under local ana-slliesia and sent (lie 
patient into the country for healing to take ))laec and for observation as 
regards recovery. 

The pathological report on the case was as follows : “ Tlie section of a 
piece of tissue from the lip shows a papillomatons type of growth with 
much more surface cornification than down-growtii. Tlic glands of tlic 
right and left sides show no evidence of malignancy. It is a slowly growing 
malignancy supervening on a squamous papilloma of the li])." 

Six weeks later plastic restoration was comtucnccd. Tlic first stage was 
to form the new lip from two flaps, one from the chest for tlic inner surface 



and one from the scalp for the outer surface i n • 

on the chcst-flap, united, and allowed to lie is superimposed 

(Kg. 3T5). The loever ZST 

m the prepared bed on the riirlit and unner 1 inserted 

At the ne.xt stage the maft is di\HrIprl ^ ^ i the excision wound 

the lor, side et'the e.SL Thl ‘'.’’Tf'"' 

rep aced. The patient, of course, was cnn l is opened out and 

with the result seen in Fi^l^t: ^ moustacTe. 
^hc points of interest ti • 

|..etntivcly l„ge ^“1™ betuo'c'f h 11’°'"""* *“"* *'’•* 

can be successfully undertaken for old 
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patients, a fact to which I have previously called attention. During the 
war it used to be suggested that grafting of this kind r\’as all \-cry well for 
soldiers rvho were j’^oung, fit, and not the subjects of anj^ disease, Init tlmt 

such things would be extremely risky 
or impossible in old people, the sub- 
jects, saj% of malignant lesions. Jly 
experience has been the opposite with 
regard to either free or pedielcd skin- 
grafts; I am not referring to bone-, 
cartilage-, or muscle-grafts. 

The second 2 ’oiiit of interest lies 
in the excellent substitute chest-skin 
makes for mucous membrane when 
transferred in the manner describcel, 
i.e., b}"^ double tube-flaps. IVlien I first 
started using this method at Sidciip 
during the war, I found it difficult 
to convince visiting surgeons that the 
pink, smooth tissue of the lip which 
they could see and feel was really skin 
and not mucous membrane, and when 
I showed this ])atient at a meeting of 
medical men recently I could detect 
the same scepticism. The extraordiu- 
aty thing is that if the same skin were 
grafted into the same area as a free 
graft, it would be wliite and would remain wlfite and would nc\’er take on 
the apiJearance of mucous membrane. 
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AN UNUSUAL CASE OF CONGENITAL N^VUS OF 
FOBEFINGER AND THUMB. 

By L. R. BRAITHBkAITE, Leeds. 

A FAintER, age 43, had noticed dui’ing the last four years a wasting of the 
‘tissues’ of his right liand, especiall}'’ the forefinger and thumb. Lattcrlj' he 
liad had jiain at the tiji of the forefinger, and three weeks ago some sujijmra- 
tion with a sanious discharge. He was thought to hai'c a diseased tennina 
phalanx — ^jiossibly tuberculous, possibty an infection from an unnoticed sc]>tic 

wound. I 1 - ■ f 

Examination showed a condition well seen in E/g. 377. The backs o 
the hand, forefinger, and thumb showed a remarkable plc.xus of enormous 
veins ; with the hand dependent these became more marked, and the tip o 
the forefinger and of the thumb throughout the length of the distal pha anges 


1 



Fig, 370 , — Neir lip grafted. Growth of 
new moustnclio unfortiinfitely liijos llie pink 
Jip-Jino referred to in tlio text. 
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became markedly blue and full ; Avith the hand elevated, the same areas in 
finger and thumb became bright-red and flaccid, the skin falling into longi- 
tudinal creases. 



Fig. 37S. — Congenital na:vus. Palmar aspect. 

The front of the tip of the forefinger showed an open ulcer ivith small 
areas of black necrotic tissue and old blood-clot; this area bled easilv and 
Aei\ freely when irritated by slight injury, and was markedly tender to 
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touch. The palmar surface of the thumb showed an area of nrevoid tissue 
edged in by a raised border {Fig. 37S). 

Owing to the persistent bleeding, pain, and discharge from the forefinger, 
an amputation of this finger through the middle of the second phalanx was 
performed. The operation was more vascular than usual, and healing did 
not easily occur, but eventuallj’’ a A'Ciy good result Avas obtained. 



Fig. 379.- 


-Kadiogrnm showing congenital nievus of forefinger and thumb. 


Inquiry into the history showed that the his life. 

the back of the hand and the blueness ^^ucs round aI)out 

Examination of the amputated finger shov cd the sol 
the ulcer to be built up of mcA-oid tissue, ^ec fonsjMhejto|- ^ 

enormous blood spaces throughout. These ^P'' j tPc accompanying 

affecting the thumb and the forefinger are -el seen m t^ 

X-ray photograplr {Fig. 379), Avluch was taken by ur. 

of York. 
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REVIEWS AND NOTICES OF BOOKS. 


Surgery of ChUdhood. By Jons Fu.vser. JI.C.. M.D., Cli.M., F.R.C.S., Regius Pro^sor 
of Clinical Surgen* in the University of Edinburgh ; Consulting Surgeon to the Ro>al 
Hospital for Sick Cliildren, Edinburgh. In two volumes. Jledium Svo. Pp. IloO, 
illustrated. 1920. London ; Edward .Arnold & Co. 42s. net for the two volumes. 

This is a work of great erudition. It is the only book of significance dealing with 
the surgical diseases of cliildren that has heen published in Great Britain during the 
last haff centim', and for that reason alone it should be given a great welcome. 
Judged by the highest standard as befits its ancestrj- it leaves little to be desired ; 
the '^defects of omission are more ob\'ious than those of commission. The author 
has based his uTitings upon his oum lectures to students — ^who must be supplied 
■with the conventional answers expected by examiners— and he reveals himself in 
addition as an ardent student of embryology. There are two influences that tend 
to colour and to limit to some extent the scope of his ivritings. Tlie problem of 
the care of disease from a biological, racial, or national standpoint is how to restore 
to Group A the Group .4 individual who has been stricken by an acquired lesion : 
from the same standpoints the fate of the lusus mituTcc is of little sigm’ficance, and 
an intensive study of its embiyological failure as a prologue to the carrj-ing out of 
patch-work surgerj- destined to achieve some unhappy survivals should not be 
indulged in at the expense of the former group. Tliis slight lack of balance can be 
appreciated best by noting the amount of space devoted to resumes of stock embrj'o- 
logical knowledge, illustrated by a quite superfluous number of pictures of dreadful 
‘freaks’, and the number of acquired diseases that receive no mention in this book. 

In the chapter headed, Surgery of the Chest ”, there is no reference at all to 
the surgery of the pericardium, the anterior and posterior mediastina, foreign bodies 
in and abscesses of the lung, bronchiectasis, lung decortication for neglected em- 
pyemata, and the breasts. These last-named organs are not possessed apparently 
by eluldren, and yet they frequently present problems of minor surgical importance. 
Amongst other omissions under the various systems must be noted ovarian and 
parovarian cysts and tumours, which present the clinical pictures either of sjTiiptom- 
less mass formation or the acute crises of Hvisted pedicles— gonorrheeal pyosalpinx ; 
mesenteric cysts (1 picture only) in their various aspects of symptomless cystic swell- 
ings, as causes of acute intestinal obstruction, or as the starting-point of acute intus- 
susceptions, and prodding formidable surgical problems ; acute appendicitis in a 
hernial sac, and primary carcinomatous, sarcomatous, and streptothrix lesions of the 
appendix ; encysted streptococcal abscesses of the peritoneum ; permanent intus- 
susceptions masquerading as abdominal tuberculosis ; intussusception and Henoch's 
purpura occurring simultaneously in the same patient, which constitutes a grave 
surgical dilemma ; and ureteric calculi. A calculus in the ureter on the right side 
is a ■u'ell-kno-wn trap for the too facile diagnostician of ‘chronic appendicitis’. No 
mention is made of large perinephritic abscesses, and a rather unhappy reference is 
made to alkaptonuria, which is devoid of all surgical significance, whilst cystinuria. 
Avith all that it implies to the patient if the surgeon fails to recogm'ze or suspect that 
he has removed a cystin calculus from the Iddnej-, ureter, or bladder, is ignored. 

Stenosis of the urinaiy meatus — the commonest cause of retention of urine -with 
overflow, the cause of meatal ulcer apart from an herpetic one, and the common 
reason when overlooked why the operation of circumcision is held in disrepute bv 
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some of the ]aity~receives only obscure notice, whilst tuberculous peritonitis oiul 
pelvic sarcomata are omitted from the list of the causes of retention with overflow 

From the osseous system with its related structures the most noteworthv omis- 
sions are : malignant diseases of the upper and lower jaw ; recurrent and non- 
recurrent fibromata of flie nasophar3'nx ; sternoclavicular joint diseases, witli tiiose 
of the related sternal epiphj'sis of the clavicle and acute osteomj-elitis of the clavielc • 
our old friends ‘pulled elbow’ and ‘clicking knees’, the latter apparentlv due to it 
voluntar3^ overaction of the popliteus muscle ; and, above all, torticollis with fixed 
neck and flaccid muscles due to the many t3^pes of dislocation and fracture of the 
cervical vertebra; that children inflict upon themselves so readil3% A full description 
of this form of torticollis might well replace the space devoted to the five quite 
unimportant theories about the origin of congenital WTy-neck, and it should have 
been repeated again as a most important differential diagnosis from the carl3' sta'^es 
of tuberculous disease of the cervical vertebra;. 

No fewer than sixty pages are devoted to the sterile tragedies of the surgery of 
congenital absence of the anal canal, of eneephaloceles, spina bifida, and 'ii3-'dro- 
cephalus ; minor head injuries — and to a lesser extent major ones — might well have 
encroached upon much of this space, with reference to the writings of Horsle3' and 
Gavers so well epitomized in Crisp English’s Hunterian lecture of twenty-five years 
ago. The pages on intracranial birth hemorrhages need to be rewritten entirely- in 
the light of Eardley Holland’s report upon the subject to the Ministr3' of Health, 1922 . 

It is surel3' an oversight to state that acholuric jaundice has no surgical asjiect 
(p. 866 ), as splenectomy has been practised with ad^'antage in this counti3' for fifteen 
years. Equall3' surprising is the omission of an3' reference to the use of radium in 
the treatment of papillomata of the larynx. 

These omissions, however, onl3'’ detract from the essential merits of the book 
inasmuch as the distinguished author’s views upon these lesions arc not 3'et available 
for the service of the community. The opening chapters upon general principles 
should be studied by evei^mne ; and those clinicians who have practised for twenty 
5'-ears a rigid abstention from starvation and purgation as preliminaries to operative 
treatment, combined with a heaping up of the patients’ resen’es of O, carriers by the 
pre- and post-operative administration of glucose, will be refreshed to find their 
practice receiving the sanction of such an authoritative text-book. 

Tuberculous and non-tuberculous diseases and injuries of bones and joints arc 
dealt with in admirable detail which fills nearty the whole of Volume I. The lesson 
can be found permeating all the writings that nothing but the most meticulous atten- 
tion to detail can be tolerated when surgical measures are used in the treatment of 
disease. The author's own operation of laminotom3^ for decompression of the spinal 
cord is most ingenious and worth3’- of an extensive trial. 

In '\'’olume II the chapters on the surger3’^ of the abdomen should appeal to all 
readers ; here the3’^ Avill relearn the necessit3' of appl3’ing in detail the general princi- 
ples already expounded so lucidl3’’ in Volume I. The problems of hernia, glands in 
the neck, and deformities, both congenital and acquired, are set out at full Icngtii 
and clearl3' explained. ^ , , 

IVith regard to t3^pographical errors, anomalies is spelt ‘amanahes , p. J 8 <, aiu 
throughout the book the name of Fairbank is misspelt consistently as I'airlianKS . 
In the addendum it might be noted that Pexuloid is the non-inflammable lorin o^ 
celluloid invented by Mr. T. AV. Peck, F.C.S., in conjunction with the late Dr. I . D. 
Batten, when the latter invented his splints and casings for the treatment of jia sics 

in children. , i r , Uc 

To sum up, the work is not enc3"clopa;dic, as might have been expected Ir n 
issue in two volumes, and the admirable clinical lessons contained therein are ap 
to be overshadowed in parts 113' descriptions of laboratorv' test-tube reac icins^ 
ephemeral value, of unimportant theories, and of recapitulations of cmir\o 
that ought to be taught and learned elsewhere. Nevertheless, 
once the position of the standard text-book upon the surgery 
there are no caretakers of the sick who can afford to be unfamiliar v ith i s e ■ • 

It is a work of great expectations, of few disappointments, and of the ling i 
for man3' editions in the future. 
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Mesenteric Vascular Occlusion. By A. .T. Cokkinis, JI.B., B.S., I'.RX.S., Surgical 
Registrar, London Lock Hospital. Demy Svo. Pp. 1 jO -f "ith .j illustrations. 
lOifc. London : Baillierc, Tindall & Cox, 10s. fid. net. 

This thesis was prepared with the ohjeet of drawing attention to a subject which, 
in the opinion of the author has been ‘■unjustly neglected in this coiintrj" . It 
is based on certain anatomical researches and upon the clinical and post-mortem 
records of 70 cases in which occlusion of the mesenteric vessels had occurred. 

The description of the anatomical arrangement of the mesenteric vessels is 
supplemented by an account of injection experimenLs carried out on the cadaver, 
which showed that occlusion only of the vasa recta or terminal arcades in the 
mesentery cut off the blood-supply of the gut. However, ligature of the main trunk 
below the origin of the middle colic arterj' cuts off the injection material from half 
the small intestine. It was found that there were weak spots in the collateral 
circulation at the upper and lower ends of the territorj- supplied by the superior 
mesenteric vessels. 

As a result of disease the arteries or veins in the mesenten.' may be occluded, 
the former usually by embolism, the latter by thrombosis sccondaiy- to portal 
obstruction or sepsis in the portal area. An extreme degree of venous obstruction 
may take place without infarction of the gut. 

The clinical manifestations are deseribed, the picture being ‘made up’ from 
case records so as to give the 'tj'pical’ signs and sj'inptoms wliich should indicate 
mesenteric occlusion. The picture presented is a clear one which should make the 
diagnosis relatively simple, yet a careful study of the author's 7G cases ■will show 
that this is not so in practice. It is argued that a carefully taken clinical history 
and a thorough examination " should in a large proportion of cases enable a correct 
diagnosis to be made”. In the 70 cases the diagnosis was made and confirmed 
C times, and twice on apparently very slender foundations. It is possibly true, as 
the author suggests, that as the condition becomes better knoira the diagnosis may 
be made more frequently. 

The treatment of the cases in which infarction of the gut has occurred is early 
excision of the affected portion. Out of 12 cases in this series in which this treat- 
ment was adopted 5 sun-ived. IMien treatment was delayed death was inerttable 
— 32 in the present series were operated on, resection was impossible, and they all 
died. 

There are, however, many cases of complete obstruction of the portal vein 
without infarction of the gut ; and so many of arterial embolism occurring in 
the course of a disease which is in itself incrttably fatal that we cannot share the 
author's optimism when he opines that ‘' the time is not far distant when the 
prognosis of mesenteric occlusion will be considerably more hopeful than it has 
been in the past ’'. 


The House Surgeon's Vade-Mecum. By Russell How.\rd, C.B.E., .AI.S. (Lond.), F.R.C.S. 
(Eng.), Jlember of Court of Examiners, Roval College of Surgeons, Surgeon to the 
London Hospital ; and .Al.\x Perrv, M.B.,' M.S. (Lond.), F.R.C.S. (Eng.), Assistant 
Surgeon to the London Hospital. Seeond edition, revised and enlarged. Crown Svo. 
Pp. 507 - 7 - viii, illustrated. J92C. London : Edward Arnold & Co. 12s. Gd. net. 


This second edition is an enlargement of the first, and the authors have endeavoured 
to bring the hook up to date by incorporating notes on modern methods used in 
the management of surgical cases. Such will be found especially in the sections 
dealing with the treatment of infected wounds, the treatment of shock, the researches 
into acute infections of the hand, the investigation of renal cases by pyeloradionraphv, 
mid the treatment of fractures. The chapter on anmsthetics has been reidsed bv 
Dr. Ashley Daly. 

Froni the point of view of the house surgeon the chapters on inflammation of 
joints and those on fractures, with the details of after-treatment for special joints 
and special fractures, are perhaps the most useful in the hook. Excellent nhoto- 
^ patients under treatment by means of various splinting appliances form 
a noteuorthy improvement m the description of fractures. 
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Tliere are certain points ■(vliicli appear to call for further improvement in future 
editions. For example, the description of the technique of blood transfusion is 

bad, cspecialty in that the metlmd entails considerable manipulation of, and (lania^e 

to, the donors vein — a matter of no little importance so long as the ‘voluntarv 
system’ of obtaining donors holds srvay. In the account of skin-grafting it is 
stated that the area of skin from -n-hicli the grafts are to be taken must he pre- 
pared in the usual n-ay for an aseptic operation ” (n-ith antiseptics). TJie cJinplcr 
on amputations still contains a large number of operations 'which arc never jicr- 
formed nowadays, and in describing Syme’s amputation it is recommended that 
“ drainage may be provided for by making a button-hole in the heel llap ”. It is 
doubtful, too, whetlier a house surgeon ever wants to know the five reasons for 
passing a catheter. 

These points are, however, of small importance as compared ivith the vast 
amount of information the book contains. It must be admitted that a house 
surgeon who is left rather ‘on his own’ bj’' bis chief will not find all the direction 
he requires for the management of his cases before and after operation, but that 
is more than can be expected in a book of this size. 


The Fundamentals of the Art of Surgery. By Jonx H. M'atsox, JI.B. B.S., l'M?.C..S., 

Surgeon to the Victoria Hospital, Burnley. Demy St'o. Pp. 340, illustrated. 1920. 

London ; William Heinemann. 17s. 6d. net. 

There are books on general surgery, books on special surgery, books on surgical 
technique, treatises dealing with emergency work, and manuals of minor surgery. 
The present volume cannot be placed in an}’- of these categories. IVliat claim it has 
for consideration — and it is a considerable claim — is based upon the appeal it makc.s 
to the man assuming the responsibilities of an actively surgical career, that he should 
take the wdest possible view of his u’ork. The author has this mission to carry out, 
and we think he succeeds. The fascination of technique, especiallj' during the jieriod 
of its acquisition, is apt to overshadow the other equally essential elements of the 
surgeon’s art. Tlic reader who digests the opening chapters of this book is not likely 
to fall into this error. Tin's initial part is a collection of essays upon such siihjcets 
as the art of surgerj', surgical etTiciency, surgical judgement. They arc jilcnsant 
reading, full of good advice and the wisdom of e.xperience. The rest of the book is 
a miscellaneous collection of cliapters upon the general conduct of operations and 
post-operative care. liluch of this information can be obtained in a fuller and more 
systematic fashion in existing text-books, but here we get the recommendations, 
technical arrangements, and devices found to be the hest in the practice of a busy 
surgeon in a large provincial town ; therein lies its value. Though his customs may 
differ from those of the author, no surgeon can Jay this book down without the 
feeling that he has acquired something of worth from its perusal. 


A Handboolr of Benal Surgery. By F. McG. LouGiiNASrj, F.B.C.S., Jlon. .Surgeon, . t. 
JIatv’s Hospital, Plaistow ; Hon. Assistant Surgeon, All Saints’ Hospital for .(in o- 
urinary Diseases. Demy Svo. Pp. 210 + xiv, illustrated. 192G. London : J.ongni.i is. 
Green & Co., Ltd. 10s. Cd. net. 

The author states in his preface that “this book is intended for the use of 
practitioners and students, and has been wTitten with the aim of prescriting m • 
concise a manner as possible a complete up-to-date statement , 1^'’^ ,'*7' , i, 

surgerv' ’’. ^Ve congratulate the autlior, for be has produced what lie .se u 
do ; that the book is concise is shown by the fact that be lias sune\cd ij 
of kidney surgerj- in 210 pages, manj' of which are occupied by illuslra ‘ 
that it is up-to-date is proved by the large number of reproductions o I’- J ‘ i 
most of which arc c.vcollent. So much attention is paid to f,:, ,,e 

diagnosis of renal disease that the author has had to cut down the ' 
operative details to a minimum ; perhaps he did this of malice afore i - 
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he did not consider students and practitioners to be fitted to grapple with opcrati\c 

details. • i , u 

The defect of all such short and comprehensive text-books is that the author, 
in order to be concise, has to appear dogmatic. Several of the statements in this 
book are unusual, and one would xcry much like to read the experience that has 
led the author to make them ; to quote just one : In cases of enlarged prostate, 
where the blood-urea is high and indigo-carmine elimination delayed, the blood- 
urea returns to normal after a suiira-pubic cystostomy long before the indigo test 
is satisfactorv,-, but success in the second stage of the operation depends upon the 
obtaining of a satisfactory' indigo test, rather than upon the return of the blood- 
urea to normal This and numerous similar statements are given without being 
supported by any proof, and leave the reader incredulous. 

The book is excellently printed and the illustrations arc uniformly good : 
occasionally the English appears to us to be slovenly, as in the following statement : 
“ The relations of the muscular surface arc, viz. the transverse processes of the 
12th dorsal ", etc., where the ‘^'iz.’ seems to be supcrlluous ; again, it is .stated that 
the onset of pyelitis may be attended with Mow' rigors, and the reader is left puzzled 
as to what exactly is meant. There is, however, no doubt what the author means 
when he savs that women are more liable to infection with the colon bacillus than 
men " owing to the semi-cloacal condition of their sexual anatomy ’, but it does 
seem rather a liorrid way of putting it. 


The Secretion of the Urine. By AnTuun R. Cl'SII.xy, M.D.. l.L.D., F.R.S. 

Second edition. Demy Svo. Pp. 288 ■- xii, illustrated. 1028, London : Longmans. 

Green & Co. Ltd. lo's. 

Tins book is one of the series of ^Monographs on Physiology, edited by Ernest H. 
Starling ; its author was the late Professor of Pharmacology in the University of 
Edinburgh. .As one would expect from the scientific eminence of the UTiter, the 
volume represents an earnest and most conscientious attempt to present the truth 
and to discriminate between what is fact and what is only theory — not an easy 
task, we fancy, in this particular subject. 

The enormous amount of work involved in the composition of the book is 511011*0 
by the bibliography of no fewer than 593 references ; the author confesses that his 
patience was sorely tried by some papers in which the depth bore no proportion 
to the length ”. Such a very- large amount of information is compressed into the 
2SS pages of this monograph that the reader's attention has to be kept up to concert 
pitch to avoid missing the threads of the argument : but we are quite sure that the 
labour is not wasted, and that this will be a standard work on the subject for many 
years and will be invaluable as a work of reference. 

It would need a physiologist to give an intelligent and sympathetic criticism 
of the author's long discussion on the various theories which are current on the 
mechanism of urinary secretion, but we gather that the late Professor Cushnv was 
all for mechanical as against vitalistic explanations ; it is no less certain that 
he found some serious stumbling-blocks in his attempt to eliminate the litalistic 
element. Although much of the book is devoted to discussions of theories of 
urinary excretion which are of interest pre-eminently to the physiologist, there are 
numerous sections which will be of great interest to the surgeon, and we propose 
to refer to some of these. 

On page 12 wilt be found an admirable summary of the voluminous literature 
on the subject of the influence of the renal nen-es on secretion. Excellent sections 
arc devoted to the excretion of dyes by the kidney and to the effects of complete 
and partial closure of the ureters. Of quite special importance is the statement 
that when the blood is diluted by the intravenous injection of urea or salts, the 
kidney may continue to secrete though the blood-pressure is far below the point 
at which It would cease with normal composition of the blood " : tliis is encouragino- 
in view of the occasional occurrence of anuria after prostatectomy. tVe should like 
also to draw attention to the remarks on the effect of closure of the renal artery 
VOL. XIV. — NO. 55. 3g 



546 THE BBITISH JOURNAL OE SURGERY 


and on constriction and closure of the renal vein. The chapter on albuminuria and 
the excretion of bacteria by the kidney is full of interest to the surgeon. The last 
chapter is entitled “Notes on Nephritis and Other Renal Disorders” and contains 
a section on tests of renal efficiency ; it is •well worth reading carefully. 

Altogether an admirable book wlrich wc can warmly commend to our readers. 


Die Chirurgie: A System of Surgery. Edited by Professor KiRSciixEn (Konigsberg) 
and pRoi'Essou O. Nqrdmakx (Berlin). To be completed in six volumes. I'asc. 0, 
Vol. V. Imperial 8vo. Pp. 300, with CS illustrations in the text and 39 coloured idnles.' 
1920. Berlin : Urban & Schwarzenberg. II. 20. 

This section of the big new German text-book on surgery is devoted to the abdomen, 
the abdominal wall, external hernia, peritoneum, and appendix. 

Professor Miiller, of Rostock, writes about the surgery of the abdominal wall. 
Anatomy, phj'siolog^’-, and development are described in some detail. Traumatic and 
inflammatory affections and new growths are dealt with before discussing the defects 
and their treatment. The utilization of the sartorius muscle to make good a defect 
of the rectus abdominis is described and figured. The chapter terminates with a 
consideration of the plastic surgery of pendulous belly. 

The chapter on external hernias is by Dr. Eggers, of Rostock. Various theories 
of the origin of hernias are mentioned, without definite adhesion to one. VcTy clear 

diagrams and coloured figures illustrate the different typ' ■ " ' . ■ ’ and 

the complications of taxis. Bassini’s operation is well ■ ■ . ■ ■■ ' and 

the chief modifications are mentioned, but one looks in vain for special discussion 
of the treatment of direct inguinal hernias, or for any mention of the use of filigrees 
or of fascial grafting. The unusual forms of hernia are fully described. I’hc men- 
tion of trusses is verj’- brief and unaccompanied by any illustrations, nor is tliere 
any reference to the varieties of trusses suitable for special types of hernia. 

Dr. J. Petermann, of Berlin, gives the chapter on the peritoneum and omentum, 
and his general description of peritonitis, with the clear illustrations and extensive 
literature references, affords an excellent exposition of the subject. 

The concluding chapter of this section is devoted to the appendix and its 

diseases, and is bj'’ Professors Liiwen and Burckhardt, of Marburg. The gross and 
minute anatomy arc ■well described and illustrated. In the section on the etiology 
of appendicitis one is disappointed to find that it is assumed that the disease has 
always existed, and that there is practically no discussion on the mysterious 
prevalence and increase of the condition since the beginning of the present century. 
The clinical aspect of the subject is verj' carefulli'' and accuratelj' described and 
the coloured figures of pathological conditions are of high artistic merit. The 

discussion of the so-called chronic appendicitis and its differentiation from other 

causes of abdominal pain is especiall3'^ valuable. In dealing with the rarer diseases 
of the appendix, the incidence of parasitic infection is perhaps undulj' stressed, 
whilst that of actinom5xosis hardlj' receives the attention or illustration that its 
importance deserves. 

Die Ohirurgie : A System of Surgery. Edited by Professors KiRSCiiNr.R and Noiwmanx. 
Ease. 10. Vol. V. Imperial 8vo. Pp. 319, with 91 partly coloured illustrations in tiic 
text and 10 coloured plates. 1920. Berlin : Urban & Schwarzenberg. .'I. -I- 
Tins section deals cxclusiveh' with diseases of the stomach and duodenum. It is 
written b\’ Professors Guleke, Nieden, and Smidt from Jena, and, although ulus fu ^ 
bv a number of excellent coloured figures, it is somewhat disappointing in i s r.i icr 
jiartial and uneven treatment of the subject. The first portion of the iiionogr.ip i 
deals tvith general principles, anatom\% phj-siologj', methods of cxamin.i ion. .im 
operative technique. Of this, the description of the X-ra\' appearances o i 
normal and diseased organs is full and valuable, but the 

verA' meagre and not wortln' of anj' classical book of reference. All t ic s .i . 
operations arc well described and iilustrated, but the description is m ‘ , 

formal procedures which might be carried out in tlie dissecting-room i i.m > 
•ojierations on diseased tissues. 
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The chapters dealinsi wth ulcer and cancer are the best in the monograph. 
Possibly the diasnosis of gastrie ulcer might he more fully discussed, especially in 
relation to functional conditions such as visceroptosis. But the descriptions of 
svmptoms. complications, and treatment arc full, clear, and beautifully illustrated. 
Our main criticism of this part is that the affections of the duodenum arc not 
sufficiently differentiated from those of the stomach. 

Die Gliirurgle : A System of Surgery. Edited hv Professors IvinsciiN'cn and XonDMAXX. 
Fasc. 11, Vol. T. Imperial Svo. Pp. 10:5, with 77 illustrations, some eolourcd, in the 
text and 7 coloured plates. 1920. Berlin : Urban & Scliwary.cnbcrg. M. 10. 

Tms section is concerned only with the rectum and anus, and is WTitten by Professor 
Tietze, of Breslau, and Dr. Rcichle. of Stuttgart. It opens with a clear and well 
illustrated account of the anatomy of the parts and the various congenital malform- 
ations. Prolapse of the rectum is fully described and discussed, and a variety of 
operations are given in detail. Inflammatory affections, and simple and specific 
rdeers are fully dealt with, hut the descriptions of the different varieties of fistula 
occupy only a small space with a single figure in addition to two coloured micro- 
scopical sections. 

The section on hmmorrlioids is very much on ordinary lines, ligature and 
excision being described as the routine method of treatment, whilst injection 
methods and VThitehead's operation are also mentioned. Malignant disease forms 
the subject of the last part of the monograph. The sacral method of excision chiefly 
associated 'with Ivraske's name is described at some length as the routine radical 
operation. The ahdomino-perineal method, though mentioned, is not given the 
importance which it deserves, nor is it illustrated. 

Die OUirurgie : A System of Surgery. Edited by Professors KiitscnxEn and Xoudjiaxx. 
Fase. 8. Uol. IV. Die Cliinirgie des Ohres. By Professor Dr. .AnTHUn Bi.oh.uice. Imperial 
Svo. Fp. 277, with 75 illustrations in the text and I coloured plates. Berlin : Urban 
& Scliwarzenberg. M. IG. 

Tuts eiglith part of the fourth volume of the series deals m’tli the surgery of the ear. 
Professor Blolmike does not depart from the usually accepted arrangement ; he 
deals first tvith the anatomy, physiologv’, and liistology of the subject in an exceed- 
ingly lucid manner. There are no unnecessarv' details to leave a confused impres- 
sion on the mind ; throughout there is never a suggestion of padding. 

The author recommends the rough and ready caloric reaction of Briihl. \fe 
have found that of Kobrak more useful and delicate, particularly when the differ- 
ence between the two Iab\-rintlis is slight. The author goes into some detail about 
local anesthesia in ear operations, but is not enthusiastic, a vdervpoint which 
possibly is shared by liis colleagues in tliis country. He nevertheless favours A’’on 
Eicken's method of inducing local anesthesia of the external auditory meatus for 
funmculosis. The descriptions of the actual operations are unusually clear and in 
a class by themselves. These are no mere transcriptions from a previous text-book, 
hut obviously the result of the rich experience of an exceedingly practical man. An 
admirable discretion is shown in the selection of operative 'methods : from the 
staggering niunber of operations for eversion of the auricle only two are selected — 
those of Gersung and Passow. One cannot but agree with the author when he savs 
that Cushing's operation for eighth-nerve or cerebellopontine-angle tumours has 
put all other methods "completely in the shade". He omits describing other 
niethods. The hints of how to find the antrum in a sclerotic mastoid are 'exceed- 
ingly valuable. He recommends the approach from above downwards, even to 
exposing a small portion of the dura mater of the middle fossa as a guide. The 
radical, the Schwartze, and the labvwinthine operation of Neumann Janson receive 
adequate treatment from the practical point of view. It is imfortunate that the 
operation which may entirely rejplace the Schwarfze, and also to a certain extent 
the radical, and wliich has particular regard to the saving of hearino- is entirely 
conservative operation of Heath. The book co'ncludes with 
a detailed section of the intracranial complications and their treatment 

IVe do not recollect reading a texT-book with more pleasure or profit.' It seems 

36 a 
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a pity that otologists are forced to buy the whole of the six volumes in order to 
obtain this one book — ^the publishers state quite definitely, however, that it is not 
available separately. There is no index. AVe are told a ' colleetive’ index will be 
issued with the last volume of the series. Professor Blohmke is to be coneratnlated 
on having produced a comprehensive work that is not ponderous, indeed a ram avis 
v-ith our German colleagues. With a little more generosity in the way of illustra- 
tions — ^there are onlj' 79 — and proA’ided it is obtainable separately with an index, 
it should take its place among the books of reference in operative otologv. 


Lehrbucli der topographischen Anatomic. By JOHX BLtrMBEBG, Lecturer in .Siirpieal 
Anatomy at the University of Dorpat in Esthonia. Royal Svo. Pp. 4S0, nith 152 
illustrations, most of which are in colour. 192G. Berlin and Vienna : Urban 
Schwarzenberg. JI. 21 ; bound, M. 24. 

This is without doubt one of the finest works on the subject of regional anatomy 
that has been published in recent years. The text is full, elear, and'accurate, whilst 
the numerous large illustrations are models of artistic skill and anatomical accuracy. 
A verj^ large number of these figures are taken from unusual points of tiew or from 
special dissections, and in this way show up the relationships of the various struc- 
tures in a striking manner. The book is divided into eight ehapters, which deal with 
the chest, abdomen, peh-is, back, loiver extremity, bead, neck, and upper extremity. 

We have not been able to find any inaccuracies in text or figures, but a curious 
want of proportion occurs in several of the arm illustrations {Figs. 137, 144. 145), 
in which the ulnar collateral artery^ (or, as we should call it, the inferior profunda) 
is depicted as being of almost the same size as the lower part of the main brachial 
arterj'. 

tVe certainly should welcome an English translation of this work if it were 
only for the sake of the beautiful figures. 


Die operative Teohnik des Tlerexperlmentes. By H. F. O. Haberland, Professor 

of Surgery in Cologne Univer.sity. Royal Svo. Pp. .33G, with 300 illustrations. Berlin : 

Julius Springer. JI. 28.50 ; bound, M. 30. 

The worker who is commencing an experimental study in the laboratory is fiiced 
immediately by many problems connected with the anatomy, mode of handling, 
anesthetizing, and care of the animals -nith which he proposes to work. .Us a rule 
he must serve an apprenticeship in laboratory technique before he can proceed to any 
fruitful piece of research. Professor Haberland has performed a useful sendee in 
outlining in concise form the essentials of the anatonw and the methods of handling 
the various animals employed in the experimental laboratory', and in giving a brief 
but comprehensive resume of the operative methods employed in investigations on 
the various systems of the body. The methods described arc simple and in sonic 
cases even crude, and are designed to allow of experimental work uith the niiniinuni 
of assistance. 

IMiilst much recent experimental work is not even referred to and the methods 
employed in other countries are largely ignored, the author has made a distin^ct 
contribution to experimental surgery. All laboratory workers will find some usefu 
hints by reference to this work, which is commendably concise, and freely and ucll 
illustrated. 


La Pratique chirurglcale illustree. By Victor P.wchet. base. 9. 

Pp. 2G0, with 24G illustrations bv S. Dc'pret. 1920. Paris: Gaston JJoin ct ic. 
Fr. 40. [7s. Gd.] 

AVhex completed Victor Pauchet's book on operative surgery will comprise tuenty 
volumes. In the ninth volume, which is now under retn'ew, Pauchet returns to^ ii' 
favourite subject — duodenal ulcer — and as in previous volumes the numerous aru 
lucid illustrations of Monsieur S. Dupret render the text almost superfluous. 
tomy after failure to cure with gastro-enterostomy and gastro-jcjuno-colic fis u a 
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are especially considered. Resection cn tnassc of the distal half of the stornach 
rvith the proximal half of the colon and a portion of the jejunum is ad\ ocatecl for 
the latter condition. No fewer than three anastomoses arc involved in this method, 
together with the establishment of a temporary fistula for the terminal ileum and 
the distal colon — a truly heroic procedure. 

A method of ahdomino-perincal excision of the rectum with preservation ot 
the sphincters is described. Tliis is the operation which was employed for a short 
time some twenty years ago in London and styled ‘abdomino-anal ; it was 
abandoned in favour of tbc abdomino-perineal operation with colostomy. Some 
disadvantages of the method Pauchet describes may be cited : It is less radical as 
regards the lymphatics : it often results in poor control ; and there is considerable 
danger of sloughing of the lower end of the colon from deficient blood-supply. 
The abdomino-perineal operation nith colostomy is also described. Pauchet 
carries out the perineal stage by dissecting from below upward instead of from 
above domiwards. The latter method is usually adopted in this country and is 
certainly quicker. The closure of fecal and biliarj* fistula; and anterior nephrectomy 
are well described. 

Operations for hallux valgus and great mammain- hypertrophy (by Pierre 
Mornard) are included in the volume. For the latter condition an ingenious, if 
somewhat elaborate, method of mastopexj' is described. If it can be carried out 
with success in lieu of amputation, it will be welcomed by all surgeons. 

Throughout the volume every operative stage is clearly portrayed, a most 
valuable asset in any work on operative surgery. 


Ti-altement des Cancers du BlaxUlatre inferieur. By t)r. Ray.moxd Berxaiid, 
ancien interne des Hopitaux de Paris. Pp. 116. 1920. feris : Gaston Coin. Fr. 18. 

This is a monograph on cancers of the tongue, floor of the mouth, cheek, or tonsil, 
which extend to and invade the lower jaw. It is a grouping of cases which is justified 
from the fact that the osseous lesion dominates the situation. .-\n account of the 
clinical features and pathologj- is given first, and stress is laid upon the fact that 
extension through the inferior maxiUa is very slow, especially in the lower dense part 
of the jaw. so that since invasion takes place from the gum, it is nearly always per- 
missible to retain the inferior margin of the mandible. Successively, treatment by 
radium, radium combined -with surgery, and surgeiy alone are given. Treatment 
by radium alone is condemned because of the sepsis which results from the inevitable 
necrosis of bone, and the outcome of the combined method is little better. IMuch 
more satisfactory results have been obtained by pure surgical measures. Though 
the mortality is very high (43 per cent), yet amongst the sur^-ivors 43 per cent remain 
cured permanently. The author believes in an extensive operation for the removal 
of the lymphatic glands in the neck, and recommends removal of the sternomastoid 
ndth a clearing of both posterior and anterior triangles. 


L'Ai-throplasUe du Genou. By Dr. C. H. CnEv.\i.i,iER, Faculty of .tiedicine of Paris. 

Royal Svo. Pp. 152, with 7 plates. 1920. Paris : Masson et Cie. 2s. net. 

Tins little monograph should be read by all general surgeons. As many as 444 cases 
have been recorded, with a large number of failures, but amongst them there stand 
out Professor Putti's 63 operations with only 1 death, 4 failures, 5 poor results, and 
52 successes (83-87 per cent) gi-ving a mean mobility- of 57°. If one surgeon bv 
proper selection of cases— the average age is 26 years^ and no tuberculous cases are 
included— and by a well-developed technique can obtain such results, the operation 
deserves, as the author says,' to enter into surgical practice. The procedure here 
described and figured varies but little from that of Putti ; the essence of it is the 
transplantation of one very long wide strip of fascia lata, which gives continuous 
covering to the bone ends, the soft parts at the back of the ‘joint % the posterior 
aspect oi the patella, and the lengthened quadriceps expansion. The technique is 
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not difficult ; the graft lives well and controls the formation of new hone. Dilli- 
culties may arise from hlood-oozing after closure of the soft parts and removal of 
the tourniquet. If this trouble be surmounted, a new membrane of capsule "tvnc 
forms about the bone-ends, and it is stated that the new joint is less .susceptible to 
blood-borne infections than a normal articulation. 


Technique des Prelevements et des Biopsies dans la Pratique cllniquc. Bv Boui rr 
Dupont, Roger Lerou.v, and Jean Dalsace. Crown 8\'o. Pp. 142,' with to 
illustrations. 192C. Paris : Masson et Cie. 2s. 

This small book is intended to give precise directions for the obtaining and prepara- 
tion of material from the patient for pathological examination and report. It includes 
examination of the blood, urine, cerebrospinal fluid, gastric contents, stools, milk, 
spermatic fluid, pus and serous fluids, and morbid tissues. It is very concise and 
practical, and illustrated by clear line drawings. 


Chirurgle de L’Estotiiac. By Heniu Hartmann, Professciir dc Clinique chinirfiicalc, 
Chirurgicn de rHotel-Dieii ; with the collaboration of Nicolae Barriliax, B. Br.xsAtmi;, 
Cuabuut-Astaix, De Poliakofp, and Robert Tarjan. Part I. Inipciial 8vo. 
Pp. 33G, with Il.T illustrations. 1926. Paris: Masson et Cie. Cs. 8d. 

Professor Hartaiann has UTitten a book which will become a ivork of reference, 
and is particularly valuable as it is a faithful record of the cxjiericnccs of a master 
surgeon, extending over many years. This part treats of methods of examination 
of the .stomach, perforated ulcers of the stomach and duodenum, the technique of 
operations upon the stomach, gastrojejunostomy in all its aspects, the results of 
operations upon cancer of the stomach, the changes in the gastric chemistry brought 
about by operations on the stomach, gastrojejunal ulcer, and benign new grmrths. 
Its pages are full of interest to anybody engaged in this branch of surgical work, 
and all subjects har'c been discussed with admirable judgement. Professor Hartmann 
has employed the gastroseojie, and he uses one of his own pattern which is passed 
over a wire guide. He thinks gastroscopy has a definite place, but it should be the 
last method of examination before resorting to a laparotomy, which it will some- 
times obviate. He believes that it will have a great future. 

The section on perforated ulcers is very complete and contains most useful 
information. For instance, we learn that the cures after draining a ])crigastric 
abscess resulting from a perforated ulcer amount to -1'2'8 per cent. This is a very 
grave condition, but these figures show an unexpected recovery-rate. On the 
question of shock in perforation about which there is some discussion, the author 
states that cases occur which die in a few hours from shock alone. He admits 
they are rare, but maintains that they exist. He does not believe it is wise to wait 
for the stage of shock to pass off, however, before operating. His recommenda- 
tion is to operate as early as possible, as it is important to prevent infection of the. 
peritoneal cavity. The mortality in perforated ulcer, according to his statistics, 
was 29 per cent for fourteen years, but only 15 per cent for the last fifteen years. 
He stresses the importance of early intervention. He disens.ses the question of 
gastrectomy for perforated xdeer, and concludes that it has twice as great a mor- 
tality as simple suture alone or suture combined with gastro-enterostomy, of 
which the mortalities arc the same. Only 10 per cent of patients who hax c had 
simple suture required a subsequent gastrojejunostomy. He thinks the end-rcsidts 
of gastro-enterostomj' jilus suture are uniformly good. The late results, hoMcxer, 
seem to depend to some extent on the nature of the ulcer, whether it was an acu t 

or chronic lesion. . i ■ i r 

In the section on technique all operative methods arc fully discussed, ine m in2 
such rare operations as resection of the cardia and total excision of the .s om.ie i. 
Excision of the lesser curvature combined with gastro-enterostomy has gnen 
rc.sults. The author has never seen suppuration or bad result folloH t le nmo\A 
of a slice of the jiancrcas in performing gastrectomy for carcinoma. J he nice lani > 
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and physiology of gastro-entcTostoiny are well set forth, and an account is included- 
of the author's investigations into the innucncc of the situation of the anastomotic 
opening upon the path of exit of the chyme. 

.4^ many as S43 gastro-enterostomics arc reported which were opcratetl upon 
bv Professor Hartmann and his associates. The mortality was 20 per cent in 
cancer cases and 10 per cent when the operation was done for benign affections ; 
2'5 per cent of the deaths were due to lung complications in ulcer and 5 per cent 
in cancer. There are reports of the other complications which have occurred and a 
discussion on the treatment of them. 

In recording the results of gastrojejunostomy for ulcer Professor Hartmann 
has been surprised to find how well the ulcers of the lesser curvature have done with 
this simple operation. In the account of gastrojcjunal ulcer he states that the 
ideal operation for its cure is to undo the anastomosis, resect the .stomach, and 
finish by a terminal junction. The section on cancer of the stomacli, where 100 
cases are reviewed, gives a surprising recovery-rate of 30 per cent well after three 
years. 

This book can be recommended to all abdominal surgeons, for it seems to be 
a very fair statement of the surgery in competent hands. 


La Cystographie : Etude radiologique de la Vessie normale et pathologique. 
By Drs. H. Blanc and M. Xegro. Royal 8vo. Pp. 192, with lOS illustrations. 1926, 
Paris : Hasson et Cie. Cs. Sd. net. 

This monograph gives a full and satisfactoiy account of cystography, which may be 
defined as the study of the bladder by taking X-ray photographs of the organ 
after it has been filled with a solution opaque to the X rays. 

The authors have carried out the extensive investigations which formed the 
basis of this work in tlie Sendee Ci\iale of the Lariboisiere Hospital ; the preface 
has been uTitten by Dr. G. Slarion, the head of tlie department. Tliey begin by 
giving a short history of cystography and a full description of the tccimique which 
they have adopted : we note that they come to the conclusion that the most con- 
venient medium for distending the bladder is sodium bromide, which they use in 
strengtlis never exceeding 10 per cent. Xumerous diagrams are given to show 
the position of the patient and of the X-ray tubes. 

.After devoting some time to the discussion of photographs illustrating the 
normal bladder in its various degrees of distention, the authors show a wonderful 
series of photograplis of diverticula of the bladder : they think that cystography 
is of great importance in this condition. Xumerous prints of cystographs of cases 
of tumour of the bladder indicate what a considerable aid these may be when the 
vesical cavity is so encroached on tliat cystoscopy is extremely difficult. A most 
interesting chapter is that devoted to patency of the ureteral orifices, and another 
equally interesting section is tlxat in which illustrations of congenital abnormalities 
are given. 

The results oi cystography in the diagnosis of enlargement of the prostate 
are frankly disappointing, as the authors indeed point out. Pneumocystographj- 
is discussed, but the authors do not favour this method of investigation. ° 

The skiagrams are beautifully reproduced, and we have no hesitation in recom- 
mending this book to our readers, especially to those who are interested in urinary 
surgery. 


Chirurgle du Sympathique: Chirurgie du Tonus musculalre. 
and .A. Boxniot, with a Preface bv Dr. Leriche. Roval 8vo 
trations. 1920. Paris : Hasson et Cie. Fr. 22. 


By P. IVertiieijier 
Pp. 135, uith 21 illus- 


.A BEL.VTED contribiRion to the overburdened subject of sr-mpathetic ramisection 
for spastic states. The authors commence by a consideration of the anatomv of 
the sympathetic system, beautifully illustrated by original plates. The phvsiolo<W' 
of muscle tone and the role of the sympathetic is then outlined. The authors' franMt' 
avoid the mam issues of controversy in the theoretical and experimental aspects 
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but prefer to take their stand by the results obtained after operation in discnses 
characterized by spasticity. tascs 

After a detailed consideration of the operative technique for cervical and lumbar 
ramisection, the authors quote detailed results from a case of Adson's, two of 
Bruning s, and seven of their own. They emphasize the innoeuousness of the 
operation (SO ramisections without a death) and the absence of ill-effects such as 
wasting of muscles or visceral disorders. A degree of ptosis and enophthahnos is 
usual after division of the cervical sympathetic, but is transitory ; reference is also 
made to the appearance of flushing over the corresponding limb. The effect on 
muscle tonus has been inconstant and slight ; in general terms, rigidity due to 
vascular lesions and to spinal scleroses is less amenable than when resulting from 
cortical injury or birth palsies. The authors repeatedly state that the applicability 
of this operation is still sub judice, and that time alone will delimit its sphere of 
usefulness. 

In detailing the clinical condition before and after operation the conclusions 
are severely invalidated by incomplete neurological investigations. The quanti- 
tative estimation of hjqDcrtonus is still unsatisfactory, and inaccurate mechanical 
measurement of the degree of spasticity can only be compensated by the most 
painstaking examination of the central nervous system by competent authorities at 
repeated sittings. Such data arc wanting in the cases reported by Wertliciincr and 
Bonniot. Another important point which must be borne in mind is the prematurity 
of the post-operative publications ; not one of the authors' cases was reported upon 
at a period longer than thirteen weeks after the operation. In view of the acknow- 
ledged transitory nature of the Claud-Bernard-Horner syndrome after cervical rami- 
section, there is no reason for expecting the occasional slight diminution in tonus 
to be other than temporary. It is possible that the vasomotor instability imme- 
diately following section of the sympathetic is in part, responsible for an increased 
suppleness in the corresponding limbs, but here again permanent results are scarcely 
to be expected. Lastly, the psychologj- of the patient must also be realized, and 
one must be scrupulous in ruling out mere removal of functional disability which 
had been engrafted upon a genuine organic substratum in eases of chronic nervous 
disease. 

The volume concludes wth a bibliography, in which one or two important mono- 
graphs do not appear. 


Handbook of Diseases of the Rectum. By Louis .1. Hiitsciui-vx, H.D.. ••‘i- 

Fourth edition, revised and rewritten. Medium 8vo. Pp. 403, with 252 illustnitioiis 
and 5 coloured plates. 1920. London : Henry Kimpton. 30s. net. 

It speaks highly for the popularity of this book that it has reached a fourth edition 
since its publication in 1909. 

The opening chapter contains a concise account of the essential anatonn of 
the parts concerned. AMien speaking of the lymphatic system of the rectum 
there is some ambiguity in the description of the lymphatic glands situated betneen 
the rectum and the sacrum, which the author refers to as the postrectal gjlio' s. 
So far as we are aware there are two distinct sets of glands in this localit} — 
namelv, the glands contained in the terminal portion of the pch'ic colon (common \ 
called retrorectal glands), which are invariably involved in cancer of the rce um, 
and the presacral glands, situated along the course of the lateral sacral ^ esse s, 
which are involved during the later stages of that disease and only ivhcn the rY'' ’ 
has extended beyond the limits of the fascia propria. Since both these g am . 
groups are found between the rectum and the sacrum it is important t la a 

tinction should be made between them. nrU-icn 

Chapter 2 deals with symptomatologj'. The author gives ven . o , 
when he says that rectal hmmorrhage, no matter how slight, should 
for granted as diagnostic of hemorrhoids or any other disease, n - 
a complete examination. Chapter 3 is devoted to a description o nroclo- 

methods employed when making an examination of the 
scopy, and sigmoidoscopy are all carefully described, and man% 
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ret^ard to the use of the instruments are given. Cliapter 4- deals extensively uith 
local anresthesia and sacral anresthesia. The technique of these procedures is care- 
fully described. ^Mien speaking of sacral anscsthesia no mention is made, however, 
of the ad\’isahility of making sure that the theca has not been penetrated by the 
needle before introducing the solution into the sacral canal. Chapter 5 discusses 
the limitations of local anresthesia and the general contra-indications to its use. 

Constipation and obstipation are dealt with at considerable length in Chapter 0, 
etiological factors being discussed and various methods of treatment described. 
Amoiig the latter is the author's method of direct stimulation of the atonic sigmoid 
and rectum by means of mechanical dilatation. For this purpose he makes use 
of a specially-shaped rubber bag pro\ided with a stem which is slipped over the 
distal end of a Wales's bougie. Compressed air of low pressure is allowed to enter 
the bag, thus slowly producing distention to any required extent. The authors 
operation for rectal valvotomy is also given in detail. 

Chapter 8 is concerned with that peculiarly distressing complaint pruritus ani. 
The possible etiologj' is fully discussed and the various operative procedures that 
have been suggested from time to time as curative receive careful consideration. 
The author’s technique for his modification of Ball's operation is described in 
detail. Anal fissure and ulcer are fully considered in Chapter 9. As one of the 
causes of fissure the author mentions the tearing-down of an anal valve. Vi e do 
not agree rvith this, as we consider that a true fissure and a torn-down anal valve 
are totally distinct things, as e-\'idenced by their shape ; the fissure being pear- 
shaped, whereas the margins of the lesion produced by a torn-donm valve arc parallel 
to one another. tWien discussing surgical treatment preference is given to excision 
over the much more simple expedient of incision. 

The various abscesses met -with in the ano-rectal region are described in 
Chapter 10 and the method of operating applicable to each is given in detail. 

Chapter 11 is devoted to the subject of fistula, but this is unfortunately incom- 
plete because onlj’ those varieties that are amenable to treatment under local 
ansesthesia are discussed. The classification of fistulre is the one usually adopted, 
and is, in our opinion, insufficient, as it presumes that all fistulre are of the same 
tj'pe. The author quite correctly states that the tj^ie of a fistula depends upon 
the location of the abscess which preceded it, but he does not carrj* this observa- 
tion into effect when he classifies them. We consider that the failure to realize 
that fistulre differ greatly in tjqie is the principal cause of the disastrous effects of 
operative interference in some cases. 

Hremorrhoids are discussed in Chapter 12, the various operative procedures 
that are usually employed being set forth in detail. The remainder of the book 
does not call for much comment, and is concerned with poK'posis, dysentery-, and 
prolapse. We are surprised to find that the important subject of cancer is dismissed 
in a cursory notice in the chapter on local anresthesia. The pathology of the spread 
of cancer from the rectum is not even mentioned, nor are the operative measures 
referred to that have been deN-ised with a -view to the complete eradication of the 
disease. We consider that this is a grave omission in a work that purports to be a 
guide to the treatment of diseases of the rectum. 


wnat it Feels Like : Letters from a Doctor out Bast to a Collea^e at Home. Bv 
• Dr. Robin (Oxon), JI.R.C.P. (Bond.). With an Introduction bv Sir HuiipiiREY 

Rolleston, P.'.st President of the Roval College of Phvsicians. Crown 8vo Pn 7S 
Paper covers. 1920. Student Christian .Movement. 28^ net. ’ ' 


This little collection of letters from a medical missionarv in China to a friend in 
England purports to answer the question, so often asked concerning missionarv 
hat does it feel like to be a missionary- ? ” The author, who calls himself 
Dr. Robin, and who studied at O.xford under Sir William Osier, answers tliis question 
in a manner so enthusiastic that to the average reader it mav seem a little exuberant 
Despite his obviously sincere devotion to a noble cause, it is difficult to feel that 
he has not somewhat overworked such adjectives as ‘wonderful' and ‘fascinating’ 
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The hook contains, however, much that is interesting, notably the description 
ot a morning among Chinese out-patients, and the accounts of work in famine and 
war areas. Dr. Robin is clearly a keen admirer of Chinese character and cspcciallv 
of the Christian Chinese medical student. The reader will probably conclude after 
reading these letters that the medical missionarj' has really very little time to feel 
at all, so multifarious are his aeti\’ities and so wide is his sphere of ser\-icc. tVhat 
he cannot fail to realize is that this work is indeed, as Dr. Robin savs, " a wortli 
while job 

The familiar stjde, due to the epistolarj' form, is bright and racy, althoiifrli 
there are a few expressions, such as “ iMed. INIish.” (medical missionaiy) which must 
offend the ear of the reader with any pretension to literarj" taste. 

On the whole. Dr. Robin provides food for some stimulating thought ; his 
enthusiasm is refreshing and he has much to say which is well worth hearing : 
though we think, if he will allow us to say so, that a slightly more restrained treat- 
ment would have made his message more convincing and given to it a much wider 
appeal. 


The Crippled Hand and Arm. By Carl Beck, JI.D. iMedium Svo. Pp. 2(3 -f xi, nilli 

302 illustrations. 1925. London : J. B. Lippincott Co. .30s. net. 

Tins work deals with deformities of disease, injuries, and congenital defects. Tlie 
opening chapters on anatomy and physiologj’^ do not call for any special comment, 
except that we do not think there is an adequate description of the fascial spaces 
with which Kanavel's work has made us familiar. The section on congenita! deformi- 
ties has a large number and variety of eonditions described, hut we think that so well 
recognized a deformity as that of Illadelung ought to ha^•e found a place, whereas 
this condition is only briefly mentioned ; and that under the title of cluh-hand tlie 
deformity called the Strahlen defect should have been noticed. 

The chapter on wounds and injuries is chiefly composed of an account of person- 
ally observed cases, and we note an ingenious method of substituting a toe nail for 
a lost finger nail. The remainder of the book deals with disorders of the wrist, 
elbow, and upper arm, but in most subjects the description of methods of treatment 
is not full or clear enough to be of much value. For example, the all-important 
subject of the technique of the transplantation of tendons and bone is dismissed 
in three pages at the "end of the book. 

The volume contains a great deal that is of value, but its incompleteness and 
inequalities tend to prevent its accomplishing the object with which it was uTitten. 


A Classiflcation of tlie Tumours of the Glioma Group on a Histogenetic Basis, with 
a Correlated Study of Prognosis. By Percival Bailev and JIarvev {'rsiiisR. 
Medium Svo. Pp. 175, with 108 illustrations. 192G. Pliiliidclphia, London, and 
Montreal : .1. B. Lippincott Company. 21s. net. 

This monograph represents an attempt to correlate the structural differences of the 
cerebral gliomata inth the well-known differences in clinical hehaviour whicli exist 
amongst the tumours forming this, the largest, group of cerebral neoplasms. 

Histological study of 400 gliomata by special staining methods has resulted in 
the differentiation of fourteen varieties according to the similarity of the predominant 
tumour cell to some stage in the differentiation of the cells arising from the nciira 
groove. The relative degrees of malignancy, according to the a\’crage survival periot 
from the date of the earliest known symptoms, arc set out in a tabic. B> I's 
criterion the tumours range from the ‘mcdullo-cpithelioma , with an average siir\na 
period of ten months, to the ‘ a.strocii'tonia fibrillare’, with an average sur\ iMil pif*/’' 
of more than eighty-nine months. The most malignant tumours arc those u ui j 
reproduce the structure of the less differentiated cells in the developing con a 
nervous system, whilst the more nearly they reproduce fully differentiated eel 'I' 
the more slowly do they grow and the less tendency do they e.xhibit to recur .i 

The work constitutes an important addition to our scanty knowledge of fhi 
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nature and habits of the gliomata, and whilst naturally far from complete, it con- 
tains facts and suggestions which should be of great value to the surgeon '''■lo 
called upon to deal with neoplasms of this kind, both as regards prognosis and as a 
guide to the extent of the operative measures to be pursued. The value of the 
book is increased by an excellent bibliography. 


Tlie Treatment of Fractures ; With Notes upon a Few Common Dislocations. B\ 
CnARi.ES Locke Scudoer, A.B., Ph.B., M.D., F..-\.C.S.. Consulting .Surgeon to Jdassa- 
chusetts General Hospital. Tenth edition. Royal Svo. Pp. 1240, with 202/ illus- 
trations. London and Philadelphia : W. B. Saunders Co. .15s. net. 

This has now undoubtedly become the standard book on the subject in theTtnglish 
language. It certainly has no rival in the matter of completeness. The present 
edition is a considerable enlargement of the work and presents several new features. 
Of these the most notable are artieles by special authors — namely, on pathological 
fractures by Bloodgood, bone repair by Baneroft, the maxilla and mandible by 
Thoma, massage by iMennell, ansesthesia by Riehardson, and birth fractures by 
Truesdell. 

It is difficult in the space at our disposal to do justice to this book. It really 
forms a reliable eneyclopredia on the subject and it includes practically ever\-thing 
of Importance which one may need to know. The new sections, especially those on 
pathological fracture and on bone repair, are of great value. Fractures of each 
region are first described systematically and the general lines of treatment for each 
variety are laid dorni. Special operative methods and bone-grafting are separately 
and fully considered in later chapters. The only criticism that can be made about 
the book is based on its attempt at completeness tending to confusion. The reader 
has so many appliances and methods presented that he may become bewildered unless 
lie has enough experience himself to apprize the value of each thing presented. 
Certainly no consulting surgeon or library can afford to be without this volume. 


Principles of Surgery for Nurses. By M. S; AYoolf, B.Sc., M.R.C.S. (Eng.), 

L.R.C.P. (Lond.), Instructor in Surgeiy, University of California Hospital. San Francisco. 
Demy Svo. Pp. 350, ■with 89 illustrations. 1920. London and Philadelphia : IV. B. 
Saunders Co. 15s. net. 

Everyone who has had to teach surgery to nurses ivill appreciate the difficulty of 
presenting the subject clearly in the compass of a small book or a short series of 
lectures. In the present work of twenty-four chapters the author has tried to cover 
the ^ound in such a way as to give a clear account of all the common surgical 
conditions and their treatment. In this we think that he has been successful, but 
that he would have succeeded better if he had been content to dwell on important 
common and tj-pical conditions, leading out rare things altogether. Each chapter 
ends in a tabular summary which is much too complicated either for reference or 
memory. The figures are verj' good, but here again too many rare things and not 
enough common ones are illustrated — for example, the chapter on fractures gives 
only X-ray illustrations, and no kind of splint, bandage, or fracture bed is figured. 


Modern Methods of Amputation. By Tnoiuts G. Orr, A.B., M.D., F..A.C.S., Professor of 
Surgeiy, University of Kansas. Royal Svo. Pp. 117, uath 125 illustrations. 1926. 
London : Henry Kimpton. IGs. net. 


In his preface the author rightly insists on function as being the final test to which 
all amputations must be subjected. The book is divided into six chapters. The 
first two are the best in the book. The former of these deals with General Considera- 
tions and the latter with •• Amputation Stumps". These sections are ablv ivritten, 
concise, and cover the ground well. As was to be expected considering the position 
and reputation of the author, the opinions expressed and the advTce uiven are 
thoroughly sound on most points. He favours the aperiosteal method of Bunge for 
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dealing with the eut end of the bone. We cannot quite agree with the wisdom of 
curettmg out a small quantitj' of the medulla from the end of the bone. Tlie dcvcloi)- 
ment of spurs depends on the condition and behaviour of the periosteum and not 
on the medulla. The next two chapters dealing with individual amputations are not 
quite so good. Their chief fault lies in their being too short. The value of the book 
would he much enhanced if more minute directions were given for tl)e performance 
of some of the operations, e.g., Syme's amputation. We are glad to see the author 
considers it unwise, as a rule, to leave a single toe on a. foot when the remainder 
have been amputated. The fifth chapter is devoted to ‘ Cinematiplastic .-Vmputa- 
tions’, but we are inclined to question the wisdom of including these. In this eoimlrv 
at any rate this method has been given up entirely' on account of the great diilieulty 
of fitting efficient apparatus, a point which is not alluded to by the autlior. In the 
final chapter artificial limbs, both temporary and permanent, are described. 

The volume is well illustrated with over a hundred drawings and ])hotographs. 
We can thoroughly recommend the book to the student and surgeon, though no 
doubt the former would be glad to receive just a little more detailed information 
about some of the individual operations. 


Appendicite. By F. Caneva Zaxixi. 8vo. Pp. 90. 1020 : jMilan Soc. Editricc Libraria. 

There is something very pleasant about a little book, hardly more than a pani])hlct, 
which includes abstracts of its contents in English, French, and German. A critic, 
conscious of his own deficiencies in writing Italian, must treat the English of his 
Italian colleague with great tenderness ; it is so nearly good that it is a pity 
there was not an Englishman at hand to put a final polish on the prepositions, 
for example, and to prevent the .inclusion of ‘fracture, of the pelvis’ among the 
complications of operation for appendicitis ; presumably ventral hernia was 
intended. The opinions of a surgeon with the immense experience of the Ospcdalc 
Maggiore behind him cannot fail to be of interest, but taken as a whole the 
views are those that were prevalent here fifteen or more years ago : it is the 
period of the cry, “send your cases early, we beseech you’’. Professor Zanini scouts 
any idea of blood-borne infection or association with ‘influenza' and thinks ficcoliths 
and foreign bodies of little account : the infection is definitely enterogenous. He 
says that appendicitis is becoming continually more frequent in Jlilan, so that to-day 
the numbers admitted are as great as those recorded for accidents. He finds males 
more frequently attacked than females : the years 15 to 30 those most prone, and 
those classes more liable which have greater facilities for over-eating. 


Oocluslone intestinale. By O. Maugarucci and U. Stoppato. Boyal 8vo, Pj). •!'(>. 

1920. Rome : A. Jlanuzio. 

Tins monograph, reprinted from the Archives of the Italian Surgical .Socipt.%, 
embodies a report on the subject made to the Societj' by the authors, based in pan 
upon materials, statistical and clinical, supplied by members, but contains also a 
conspectus of the literature of inte.stinal obstruction. 

Professor Stoppato deals with etiologj', morbid anatomy, and physiologj’ ; I ro 
Margarucci with symptomatology, diagnosis, and treatment. It is not an easj kki ' 
to read, but since it is systematic it should be useful for reference (lespilc the a 
of an index. There is, in the nature of the case, little attemi>t to indicate the re a n 
frequency and therefore importance of the various causes, and the statenicn s .is 
the symptoms of some of the rare conditions must be founded, it would ’ 

scanty information. At the same time, rarities of one clinic may 
of another, for among -ICS eases of acute intestinal obstruction recorded In • 
from the Ospcdalc Maggiore, no fewer than 108 were due to ficcal aceurnu .i 
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holding the pad before the fire you see it puff up at once and quickly rc'^^ill 
its fullness and downy softness.' ' 

“ It is foreign to my present purpose to detain you with any theoretical 
speculations. Let us get at the facts before we speculate. Certain it is, that 
the perfect softness and elasticitj' of these absorbent materials arc of the 
utmost practical value and comfort. Those qualities render possible, with 
the most perfect safety, the application of that elastic com])rcssion, wliicli, 
with rest and position, is so potent in relieving local congestion and inllain- 
mation. That theraijeutic action is most clea?-!}' and convincingly demon- 
strated in cases of injury unaccompanied with wound. Of all surgical agencies 
none is so beneficent as compression, none requiring more delicate manipula- 
tion, none so inadequately appreciated. Under a smooth and uniformly, 
while lightly, compressing bandage, applied to the head, the trunk, or the 
limbs, extravasations of blood are absorbed, the healing action is promoted 
and a soothing influence is exercised. There must be no constriction — onlv 
equable adaptation of surface to surface, with the light ]n-essurc which always 
comforts. There must be no squeezing like that of an old college friend's 
hand, when seen after a long absence ; such i^ressure as that, on tender ])arts. 
is intolerable constriction. The soothing surgical pressure is like that which 
you interchange with the hand of a lad.y, when the pleasure of meeting her 
is tempered b}'^ a respectfiil regard. Your hand adapts itself to hers, and 
gently presses it wherever it can touch it, but nowhere squeezes it for fear 
of offending. Such pressure when employed by the surgeon in the treatment 
of injuries, alwaj's soothes and heals. 

“ The greatest comfort is experienced when one of these layers of 
absorbent cotton in a double layer of similar gauze is applied in cases of 
inllammation of the lungs where the Aveight of a linseed ))oultice is found to 
be intolerable. When held before the fire the material puffs up, and is placed 
on the chest warm and soft as the finest doAvn. The idea Avas suggested to 
me long since in reading the chapter on muslin and cotton-Avool in the racy 
and most instructiA'e cssaj^s on ‘Simplified Surgery’ published at Brussels in 
lSt2 by jMayor, of Lausanne. I had often tried the application, but it Avas 
CA'ident that the famed muslin manufactories of SAvitzerland had furnished 
better materials than I had hitherto been able to obtain. I found that 
oi’dinaiy cotton-AVOol and muslin did not Avork u]) Avell. This absorbent gatize 
and Cotton-Avool. hoAA’eA’cr, is perfect, and I foresee that in many other cases, 
especially in dressing burns, blisters and bed sores the new tissue cannot lail 
to proA'c most useful. Obstetricians to aa'Iioiu I haA'c suggested the use ol 
these pads in child-bed. instead of napkins, haA'e approA’cd the idea and ])nt 
it to the test of experience, Avhich has been so far unanimously satisfactorA . 
It is obA’ious that it must be most conduciA'c to purity, and o])])oscd to infc(- 
tion. to receiA'c the natural discharges into a A'cry readily absorbent aiK 
poAverfully antiseptic pad, of doAA-ny softness, that is changed as often .is is 
necessary and immediately burnt. On this point, however, Iiaviti" no ohstftnc 
]jraeticc myself. I eannot speak with any authority and only \cnttne o 

suggest''. 'IT , . , f 

It mav perhaps be interesting to notice that Dr. Mathias , ’ 

Lausanne, 'to whom Gamgcc attriimtes the original idea of an absorlicnt 
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dressing, was the first in Switzerland to use tlic slclhoseoiic for tlu- inirposc 
of hearing the fcetal heart, and that lie practised tliis lonn of ansenltation on 
his wife before the birth of their son, who is liappily still living. Mr. Sainjison 
Gamgee within the compass of a single clinical lecture not only inlrodnced a 
form of dressing which has since become a ho>ischold word, but was also able 
to foreshadow nearly all the uses to which it has since been jmt. 

^ Joseph Sampson Gamgcc was the eldest son of Joseph Gamgce. a 
veterinary surgeon. He was born at I,cghorn in 1828. and in the following 
year the family moved to Florence, where he was educated. He went to 
London in 1847 and was entered as a student at the Iloval ^'cterinary College 
in Camden Town in order that he might follow his father's ])rofcssion. He 
obtained his diploma as a Member of the Royal College of Veterinary Surgeons 
and then proceeded to University College, where he gained several gold mechils 
and the Liston Prize for Surgery. He became a Member of the Royal College 
of Surgeons of England in 1854 and was appointed Surgeon to the British 
Italian Legion in 1855. being placed in charge of the hos])ilal at Malta during 
the Crimean war. He was appointed Surgeon to the Queen's Hos]ntal at 
Birmingham in 1857 and served both the hospital and the medical school 
with the greatest zeal until 1881. He was always strongly o])])osed to 
indiscriminate hospital relief, and in 1873 he was instrumental in starting the 
‘Hospital Saturday’ collections in Birmingham, csjjccially in factories and 
workshops. He married in 1860 Miss Clarion Parker, by whom he had seven 
children. He died in 1886. His youngest brother was .-Vrthnr Gamgce [ISU- 
1909], the first Brackenbury Professor of Physiology in the Owens College. 
Manchester, now the Victoria University, who, as Dean of the Medical School, 
did much to make it a conspicuous success. 

For the portrait I am indebted to his son. .Air. Leonard P. Gamgec. 
F.R.C.S., Joint Professor of Surgery in the University of Birmingham and 
Surgeon to the Birmingham General Hosjjital. 
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THE SURGICAL TREATMENT OF THE 
‘DE-GLOVED’ HAND. 

By G. H. colt, Abeudeex. 


• •- 


It lias been too often assumed that a finger -whieh lias been completclv 
skinned by an aeeident must be amputated. I hope to show that it should 
be possible to save and restore to funetional use even the whole hand when 
injured in this manner. 

Case 1. — On Dee. 5, 1919, Robert W., age 16, had his right hand caught 
in the hot rollers of a paper maehine and all four fingers were complctelv 
skinned down to the aponeurosis from the level of the knuckles downwards. 

The tip of the distal phalanx 

' ' of the middle and the whole 

distal phalanx of the ring 
finger were absent. There 
i fracture of the middle 

phalanx of the middle finger, 
butj it was not coni])ound 
/ ' , through the fascia. AVhile 

' i deputizing for Professor ^lar- 
i' j- ‘ ; , 'JW nocli, to whom I am indebted 

i for jiermission to publish the 

! W V case, I saw the patient, and 

f'"" , . naturally seemed to be a 

j ' , . \ great misfortune to allow the 

\.J I'm' fingers to be amputated, 

n Wm f They were much soiled with 

*1 jM i gi-ease and dirt. After being 

^ cleansed with ether and weak 

\ , t.- iUL biniodide lotion they were 

inside the skin of the 

' hypogastrium and the wound 

' * ' ■ was drained. It supjniratcd 

'* , severely and the fingers be- 

I came contracted, but fortuii- 

• - . - » - • no sepsis .spread up the 

Fig. .'JSO. — C'nse 1. Foiir'and n Jinlf months after accident. arm. Six wccks later the 

skin was cut into fla])s round 
about, the hand removed, and the flaps were folded round it like a init. 
Some sloughing occurred on the palmar surface, where all along the eiiief 
suppuration had lain. A month later the raw area on the abdomen vas 
grafted. Fig- 3S0 shows the condition of the hand four and a hall months 
after the accident. At this stage a screw clamp separator was tised to tr\ to 
prepare the way between the middle and ring fingers. In the middle ol .Iiint. 




Fig. 3S0 . — Case J. Foiir'ancl a Iialf months after accident. 
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six and a half months after the accident, a pinprick was felt on tlie ulnar side 
of the dorsal surface of the mit. The middle and ring portions of the nut 
were separated and the palmar scar was excised. It was found that there 
was much internal scarring and the amount of skin was deficient. : lost o 



the middle finger was removed, and Fig. 381 shows the condition. On Aug. 10 
(nine months) light touch was felt on the ulnar side of the inner fin. The 
ring finger was amiDutated through the distal part of the proximal phalanx, 
and on Dec. 1 more scar tissue and part of the remaining middle phalanx of 






Fig. 3S2. — Case 1. Specimen ot patient’s wrriting seven years after accident. 


the index finger were removed. These losses were due to scar tissue and 
insufficiency of skin. In JIarch, 1921 (fifteen months) the patient was able 
to use tlie hand for writing. A specimen of his writing at the present time 
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is appended (Ffg. 382). The specimens do not differ much. Light touch and 
pinprick were felt all over the stumps. Heat and cold were felt, but the 
latent period for heat was longer than that for cold. He could pick up a p’.n 
and grasp small objects firmly. 

Since that time the patiei\t has supported himself by photographic work 
for a year, and for the last four yeai-s by driving a motor van with right-hand 
controls. He has been married for a year and will be able to exercise due 
control over his son. Figx. 383-386 show the present conditioin seven years 
after the accident. The skin is somewhat cold and blue in bad weather, but 
not painful, and it is extremely supple. The two fins move freely and 
independently, and the grasp is good. 

An inference to be drawn from this case is that the abdominal wall is 
unsuitable for the jmrposc of the operation, because dejiendcnt drainage is 
difficult to secure and because pressure cannot be exercised to keeji the 
fingers straight and separated from the beginning. How far pressure would 
be necessary on the abdominal wall if separate pockets were made for each 

digit is not yet known. The case was shown when the Chirurgical Club 

visited Aberdeen, and members will remember that for the reasons given the 
upper part of the thigh or hip was considered suitable in any future case, as 
advocated by Schroeder' in cases of secondary operation for burns. This 
case has now occurred. 

Case 2. — ^Irs. Jessie H., age 48, a well-nourished woman, was descending 
a movable stair ladder from a loft on April 24, 1926, holding the edge of the 
floor above Avith her right hand. The trap fell on her hand and the ladder 
slipped aAvay with the result that her right hand rvas skinned on the dorsal 
asjiect from the level of the distal erease of the AATist and on the palmar 

aspect from the level of the metacar}5ophalangeal joints downu-ards. The 

three outer fingers were iuA olved completely and the nails Avere absent. The 
thumb and little finger escaped. The index finger had been torn off through 
the proximal lAhalanx. The patient had the sense to leaA-e the skin Avhere it 
Avas and to Avrap the hand in a clean toAvel. She Avas brought to the infirmary 
and Avas admitted. The operation was begun about tAvo aird a half hours 
after the accident. Under general aiwsthesia the hand AA-as cleaned and 
disinfected Avith ether and a flavine bath and the tendons of the index finger 
’ Avere sutured OA’er the stump. The edges of the torn skin Avere excised and 
a flap Avas raised in the thigh of a size and shajAe corresponding to the skin 
AA-hich AA-as missing from the back of the hand. It is as Avell to mention that 
a mistake Avas nearly made by reason of the patient's arm beiiAg relath-ely 
short, but this AA-as noticed in time. It is a point to note for the future so 
as to ensure an easy lie for the limb and an absence of tension in tire flaps. 
Three tunnels Avere diA-ulsed in the subcutaneous tissue and the three injured 
fingers AA-ere draAA-n into them from counter openings at their distal ends. 
Urams Avere inserted at the openings and also dependently to the deep surface. 
As subsequently appeared the tunnels Avere too near together. A point of 
great ju-actical imiAortance thus presented itself— namelA'. in the future to 
make all the tunnels as divergent as possible, as I find Schroeder points out. 
Ihis fixes each finger securely, supplies a supple Aveb. and vields more skin 
lor covering the dorsal surface. Tlie skin of the forearm Avas sutured to the 
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loin, so tliat if the patient moved, the drag Avovild -svarn her to keep still. It 
appeared. hoM-ever, tliat this is unnecessain- in a tvdl-noiu'islicd patient, as also 



Fzg. 387. — Case 2. In the figure the dot indicates the position of the anterior superior 
iliac spine. The crosses show flie positions of the ends of the fingers, and tlic slots tlie places- 
where drainage was provided. In addition dependent drainage was provided nndor the 
original outer flap. There are four stitches on the inner flap. 


is a plaster casing, for a firm binder will keep 



f-i 


/ 


Fia. 3S8 .- — Case 


shows the general arrangement of the parts. 


the limb secure, and in a thin 
patient a pad would fill 
the gap at the loin. The 
fi.vation by separate tun- 
nels also renders the use 
of a stent mould \mncc'cs- 
sary. This was employed 
on the eighth clay to aid 
the separation. If it be- 
came misplaced it migl'.t 
cause injurious pressure. 
Evenly distributed pres- 
sure by means of a careful 
arrangement of the dres- 
sings is sufTicicut. The 
drains were remor'cd on 
the third day, irhcn it ' 
was airparent that any 
violent sepsis was absent. 

The skin of tlic outer 
(lap was incised and su- 
tured to the adjacent 
subcutaneous tissue a 
month after the ])riniary 
operation. A week later 
the (lap was .se])arate(l 
and wrapped round the 
ring finger. The tij) of 
the flap died. Fig. tlS' 
The inner (lap was treated 
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similarly, but four daj^s later tliau the outer, aucl allowed to lie a fortniirlit 
before it was separated and wrapped round the remains of the index imd 
middle fingers. The hand was thus freed forty-five days after the aceident. 
The inner flap was initiallj'^ made too short and it eontraeted somewhat, so 
that the terminal phalan.x of the middle finger had to be removed {Fig. 3SS). 
The raw area on the thigh was grafted a fortnight after the hand had been 
freed, but owing to faulty design in the dressing the grafts did not take 
and healing was correspondingly delajmd. About the end of .Tune some 
degree of sensibility was present in the transferred skin, and at the end 
of July, three months after the accident and from five to seven weeks after 
the flaps were wrapped round, protopathic and epicritic sensibility were 
present over nearly all of it. The speed with which sensibility returned in 
this case seems to be remarkable and should prove an interesting source of 
more accurate inquiiy in the future. No doubt much depends on the degree 
of integritj’’ of the digital nerves if they are left behind by the accident ; but 
even if they rvere intact, the phenomenon is not readily explicable. 

At this stage a scar remained on the palm between the index and middle 
fingers. It was excised freeh'^ and the fingers were separated. There was 
not enough skin to make the covering complete. Tlie remains of the index 
finger were therefore removed ; in fact, it would have been better to have 
done this at the beginning of this particular operation. Figs. 389, 390 gi^•c 
a general idea of the present condition, and Fig. 391 sliows the X-ray a])])cnr- 
ance. It is not proposed at this stage to operate again. The fingers are 
somewhat unsightly, but the nutrition is good and they do not become cold 
in bad weather. Parti}’- jjerhaps owing to the original injmy, they are still 
somewhat stiff, but this is improving daily. It will be interesting to sec if 
much shrinkage occurs in the subcutaneous tissue and if the skin becomes 
glazed. The grasp is e.xcellent. [Since this was written and 10 months after 
the injury, the top of the middle finger is conical, and may perhaps have to be 
removed. Shrinkage continues slorvly. The skin is normal in appearance, and 
is becoming supple. The ring finger measures 3 inches in circumference, as 
compared with 2 inches for the left side.] 

These two cases are of great interest and have been described in such a 
way as to irrdicate the diffievdties that may occur. They show that it will 
generally be advisable to try to save as much as possible of fingers denuded 
of skin even at the risk of some degree of sepsis. I\hilc the initial injury 
might leave the general structure of the hand and fingers intact, except that 
the}^ arc devoid of covering down to the aponeiu’osis. it might also comju'css 
and scrape the structures, thus causing fractures, dislocations, avulsions, 
sprains, and other injuries. Sepsis might not only invade the pocket into 
which the hand is jflaced but might also travel up the limb. It seems to me 
that in most cases one would get warning of this in time to enable the ju-occss 
to be cut short. The patient should therefore have the chance of the parts 
running an aseirtic course at this stage, as indeed occurred in Cw.sf 2. Such 
a course enormous!}^ reduces any after-trouble from the formation of dense 
scar tissue internally such as marred Case 1. It is clear also that jilaciug t ic 
digits into separate pockets might limit the sj^rcad ol infection. In ceitam 
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instances one finger could be freed and if necessary aminitatcd. or an indi- 
vidual pocket could be treated separately without disturbing the rest of the 
arrangement. 

Fig. 392 is a diagram of the seheme proposed for treating the whole hand, 
and it would he modified according to the degree of injury or the course of 
the case. It seems to me that lateral A\Tapping of skin-flaps, i.c., the ‘mit 
idea, is uTong except for the outer and inner fingers and for the ])alm of the 
hand — that is to say, the production of a fin or flapper as an intermediate 
stage is wrong. The essential thing is to make the fingers di\'erge from the 
start, and to attain this by lodging them in separate pockets, thus ensuring 
the other attendant advantages that have been mentioned. The only slight 
technical difficulty in doing this is due to the relatively large size of the 
proximal interphalangeal joint in the skinned middle finger. There is diffi- 
culty in pulling the digit into the tidDC. In the figure it will he noticed that 
somewhat elongated tuhed-pedicle flaps have been drawn for the middle and 
ring fingers. This method is almost certain to he necessary in practice because 
the width of skin required to cover the palmar surface of each finger is -J-d. . 
The diameter at the proximal interjihalan- 
geal joint being about | in., the width of 
the flap must be at least IWV in., even if 
only the normal amount of subcutaneous 
tissue were included. In practice much 
more than this has to be taken or the 
flap would not live. Schroeder (loc. cit.) 
suggests J in. If two adjacent fingers 
are to be left covered before they are 
separated, the flap becomes so wide that 
it is non-viable except perhaps proxi- 
mally. Subsequent writers refer to the 
clumsiness caused by using too thick a 
covering, but until the probable shrinkage 
coefficient is known this must continue. 

It is proposed to disconnect the tubed 
pedicles as a ])reliminary and separate 
stage to that of freeing the hand as' a 
whole, and to open and stitch them in 
position either then or later. It seems 
that a good deal will dejiend on the 
facilities that exist at the operation for 
keeping the flaps warm. The adjustments 
and stitching are apt to take a relatively 
long time, and it might be most advisable 
to carry out this part of the operation on 
some kind of warm stage. The advan- 
tage of leaving behind strips of unused 
skin between the beds of the fingers is 
obvious. 

In Sehroeder-s cases (loc. cit.) the operations were secondaiy ones which 



Fig. 392. — Tlie diagram sho\rs a 
scheme for covering the entire hand, 
back and front, -uitli skin from the 
re^'on of the hip. Some of the flaps 
might have to be larger according to 
the thickness of the subcutaneous 
tiissue utilized. Tlie dots indicate the 
possible excess or deficiency in the 
palm, and these would be allowed for. 
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■were undertaken for deformity due to ljurns and injuries. He points out the 
great advantages of the doiible-pedicled flap in ])ro^-iding a covering which is 
mobile, elastic, and certain in taking. Iji iMcWilliams’ case,- treated second- 
arily for scars following burns, “ sensation had returned in the flaji to about 
one quarter of its extent nine months after the first operation and eight 
months after the hand had been released. In Foote’s casc^ tactile sensation 
was present in part of the transplant, and pain was felt over a large area on 
pulling the hairs one year after operation. In Semken's case'’ sensation had 
returned to a considerable degree a year after operation. Two interesting 
questions therefore suggest themselves — namely : (1) In a secondary case are 
the nerves strangulated by fibrous tissue and later prevented from sprouting ? 
(2) In a primary case, remaining aseptic and with much less strangulation, 
does a ‘skin stimulus’ to nerve growth and end-organ formation exist and 
cause the rapid appearance of sensibilit 3 '' ? 

No 2 >rimaiy cases are found in Surgery, Gynecology and Ohstetricx. Yol. I 
(1905) to Vol. XLII (1925), which ma}'^ perhajis be taken as a criterion that 
the method, if it has been emploj''ed at all, has not been used often. 

In Case 1 it might har'e been better to have waited a few days before 
inserting the hand. The immediate risk of waiting is that the fingers will 
die in whole or in part unless 2>i'Ovided with a warm and nourisliing co\-critig. 
The secondary risk is that thej'^ will become stiff from the fonnation of fibrous 
tissue. Case 2 at the irresent time lends support to the proposal that if a 
reasonable chance of aseptic healing exists the operation should be under- 
taken as a primary one. 

IMy house-surgeon suggested that the jn’oeedure sliould be termed ‘ciiciro- 
dactylo-derma-plast}^ ’. 

SUMMARY. 

Two cases are described to illustrate how fingers that have been com- 
jrletel)^ skinned may be saved bj'^ a primary plastic operation. 

Certain technical details are given as being likeh’’ to prove useful in 
future cases. In these an exact examination should be made of the return 
of sensibilitj'' in the transplanted skin. All such cases should be published 
so that tlie chances of succe.ss may become known and the apjflication of the 
method extended to cases of more extensive and deeper injuries. 

I am indebted to Miss Nanej"^ Kelh’' for her drawing of Fig. 387, and to 
Dr. William Brown for Figs. 389 and 390. 
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RECONSTRUCTION OF THE ANTERIOR CRUCIAL AND 
INTERNAL LATERAL LIGAMENTS OF THE KNEE-JOINT. 

A RECORD OF ELEVEN CASES. 

By JklAURICE HORAX, Chepstow. 

Although not a condition frequently met with in civil life, a not inconsider- 
able number of cases of injury to the knee-joint associated with rupture or 
stretching of the anterior crucial ligament have come to notice since the War, 
mainly the results of the violent strains of the joint to which the soldier on 
active service is e.vposed. Damage to the internal lateral ligament is invari- 
ably present. References to the condition in literature are meagre ; reeords 
of results of treatment by the various methods which have been employed 
are scanty and lack conclusion. 

A re\-iew of a series of cases in which reconstruction of the ligaments 
involved has been performed, and an endeavour made to follow up eaeh ease 
and examine the end-result, is put forward in tins paper. 

The series under consideration include eleven cases, all of which have 
been operated upon by ^Mr. Alwyn Smith. Eight of these have been person- 
ally observed over periods varying from six months to three years. Iirforma- 
tion regarding the remaining three has been obtained by reference to their 
medical docmnents. the patients being War Pensioners, and by a written 
communication from each concerning what he himself felt regarding his 
condition and ability to work. As they were pensioners, a certain degree of 
caution in the replies was not unexpected. 

The method adopted in all cases has been the modification of Hey 
G^o^'es’ operation described by ilr. Alwyn Smith some years ago.^ Briefly, 
this consists in exposure of the joint through a J-shajied incision, the long 
arm running down the outer side of the thigh, passing below the tubercle of 
the tibia, and- turning up over the inner aspect of the knee. The patella is 
exposed, split vertically, and its halves are drawn apart. The external 
condyle of the femiu- and internal tuberosity of the tilria are now drilled 
in the line of the anterior crucial ligament : a strip of fascia lata li in. vide 
is then turned down from the thigh, and drawn through the tuimel in the 
condyle and tibial tuberosity. The adductor tubercle is drilled subcortically. 
and the free end of the fascial strip is passed up through this tunnel, turned 
down on itself, and sutured. In this manner replacement of the anterior 
crucial and internal lateral ligaments is souglit. 

The period elapsing between the receipt of injirry and the date of oj^era- 
tive treatment, in the series under consideration, varied from one to eight 
years. The- conditions found at operation ranged from complete rupture'^ of 
both crucial, and tearing or stretching of both lateral, ligaments, as in Case 3, 
to stretching and atrophy of the anterior crucial ligament combined with 
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damage to the internal lateral ligament. In those eases where ])rcvio\is 
exploration had not been performed, a loose, or more generally a torn, internal 
meniseus was present. 

Case .3 was exeeptional in that both erncials and both lateral ligaments 
were torn ; this Avas the only ease in the scries where the i)ostorior erneial 
was found torn through. Instability of the joint Avas so marked that at times 
the aet of AA’alking assumed a hazardous as])ect. despite the support of a knee- 
cage. Operation has secured for the patient a joint sufficiently stable to 
afford complete security in Avalking. although he still requires a kncc-supj)ort 
as a proA'ision against exaggerated inoA-cmcnt or Avrenching of the joint. 

Case 7 is of considerable interest. FIa'c years after the reeonstrnetive 
operation, arthrodesis Avas performed in A'icAv of the non possnnins attitude 
of the patient, although the joint appeared perfectly stable. cA’cn Avhen 
examined under an.'csthcsia. The joint Avas excised intact, and the illustration 
{sec Fig. 396) sIioaa’s Avell the apjrearancc of the [new eord-like ligament as 
photographed on remoA-al. Behind this lies the anterior crucial ligament 
propel-. Avhich, at the operation fiA-e years ago, had been found stretched. 
It Jiad contracted up, and ajrpeared as a firm rounded band. The speeimen 
appears to demonstrate tAvo facts. Recently in a paper describing a method 
of operation for repair of the crucial ligaments- it Avas suggested that fascia 
lata, separated from its source of A-ascularity and being a eomjiaratively low 
tjqre of tissue histologically, must degenerate and yield. It Avould not seem 
that the deduction has any A-erj’^ sound basis in fact. The investigations of 
Gallic and LeMesurier^ show that, given an adequate siqiply of lymph, such 
fascial strips or transplants can retain their A’itality indc])cndcntly of their 
A'ascular connections, and the specimen reproduced here affords a good illus- 
tration of this. 

A second point shoAvn by the specimen is the effect of the o])eration in 
the case of a stretched, as distinct from a torn, crucial ligament. By the 
assumjition of the functions of the stretched ligament by the fascial substitute, 
and the consequent placing at rest of the damaged structure, more or less 
complete repair can be obtained. 

CASE REPORTS. 

Cose 1. — N. G. W., age 33. Fell Avhilst jumping in 1014, a. comrade falling 
acro.ss liis knee. Admitted to hospital in .Tuly, 10-20 — marked anteroposterior 
mobility of the knee-joint, Avhich Avas also mobile in the lateral direction. The tibia 
could be glided forAvards on the femur in extension. Tlierc Avas a history of increas- 
ing insecurity of the joint accompanied by the knee giA-ing Avay under him on making 
a false step, follOAA-cd bj- his falling to the ground. Operation on .July 7 Iw the 
usual method — A-ery A-ascular joint, AA-ith degeneration of synoA-ial membrane. '1 he 
anterior crucial ligament Avas found torn ; internal lateral ligament also torn. 'J lie 
internal semilunar cartilage AA-as loose and fractured. The patient A\-as diseharged 
on Sept. 9 to continue pbysiotherapcutic treatment as an out-i)atient. 

Case 2.—G. F., age 29. Buried by shell-burst in 1917, liad cartilage removed 
in 1919. .Admitted to the hospital in .January, 1925, Avith a history of the knee 
giA'ing AA'ay under him Avhen liis attention became distracted from it.^ .Antero- 
posterior and lateral mobility AA'erc marked. Operation in .January, 192.>, by the 
usual method — the anterior crucial and internal lateral ligaments AA'erc found foni. 

Mr. Naughton Dunn has A'cry kindly supplied a note regarding this ease, dated 
March 9, 19-2>.. 
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Jly note of Xovember, 1024, reads as follows : ‘Extreme laxity of right knee- 
joint suggesting complete rupture of both crucial ligaments. Knee unstable, 
cspeciallyln abducted position. The condition shoidd be regarded as a more serious 
disability than arthrodesis." 

‘‘ I have to-dav examined F. clinically. There is still sonic joint laxity of the 
knee-joint, both in the anteroposterior and lateral directions, but this is yerj’ much 
less marked than prior to operation. Rough grating is present in the joint sugges- 
tive of rheumatoid changes. The man can hop on the knee and bear weight on the 
joint in the slightly flexed position. He biinself states that the knee is very much 



Fig. 393 . — Case 5. Left knee, front aspect. 


better than prior to operation, but that he has not yet sufficient cnnfiik-— . h, Oir- 
joint to enable him to return to work winch would'involve clfmhing. " 

This patient has since returned to work, which he performs nitho.if tl.r- 
of any mechanical support. 


Case 3. — J. D., age 29. Buried bv explosion at a gun-nit in rois , 

to hospital, January, 1925. Marked mobility in anteropostL'or and I-t,.'-' i ' 
tions. The tibia could be readily abducted and adducted on the feniiir in -I u'l '- '' 
to being manipulated fonvards on the femur in ex-tension, and 
The patient uorc a knee-cage, but complained of the utter inseciirif,- of ((,,. 
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31U. — C<t<e (L Ri^ht Unoo, inner U'^poct. I'xo. yOo . — Cufc (). Icneo, front ii4j)ecl. 
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involving frequent falls. Operation in January, 1025, by the usual method both 
crucial ligaments found torn across ; both lateral ligaments much stretched, ver>' 
large fat^ pad, and internal meniscus loose. Second operation m July, IJ-o. 
Eternal lateral ligament reconstructed from biceps tendon. The patient ivas 
discharged from hospital in December with a knee-cage. Some degree of mobiht\ 
in both anteroposterior and lateral directions was still present ; he could, honmer, 
walk quite securely without a support on level ground. He expressed himself as 
feeling much more secure and not afraid to walk ' . 

Case J.— J. H., age 32. Injured knee whilst playing football in 191S. The 
internal semilunar cartilage was removed in 1923, for pain and locking of the joint. 
Adnutted to hospital in June, 1924, with a historj’ of the knee giving way under 
him. The patient has had no locking since the former operation. Anteroposterior 
and lateral mobility were present. He can glide tibia forward on femur voluntarily 
with a peculiar jerking movement. Passively, the tibia could be manipulated 
fonvards on the femur in full extension. Operation in June, 1924, by the usual 
method — anterior crucial liga- 
ment stretched and slack ; 
internal lateral h’gament torn. 

Present Condition. — 3Iove- 
ment full, no abnormal mobil- 
ity. He states : ‘‘ I'am very 
pleased with the result of the 
operation. The whole joint 
seems quite secure, and I do 
my work of crane dri\-er every 
day without any bandage or 
support." 

Case o. — T. G. age 33. 

{Fig. 393.) Crushed by am- 
munition wagon, 1915, sus- 
taining a fracture of the lower 
third of the femur. Admitted 
to hospital in June, 1922, with 
a liistorj" of knee ghung way. 

Marked abnormal mobility of 
joint, with tenderness over 
inner aspect. Flexion limited 
to 100°. Operation in June, 

1922, by the usual method — 
anterior crucial ligament was found ruptured, and internal lateral ligament stretched ; 
semilunar cartilage macerated. In this case, folloAving discharge from hospital, the 
patient was supplied -with a knee-cage, ivith subsequent deterioration. This was 
remedied by a course of physiotherapy, and when exanuned in 1925 he had developed 
a really remarkable musculature of both thigh and leg. 

Present Condition . — ^Xo abnormal mobility, full flexion and extension. Prior 
to the coal strike, he was working as a collier underground. 

Case G. — ^T. L., age 43. {Figs. 394, 395.) Injurj’ to knee wliilst pla 3 dng football 
in 1914. Operation for removal of cartilage in i919. Admitted to hospital in 
June. 1920, with abnormal mobilitv of knee in anteroposterior and lateral directions. 
Much grating present on movement. Operation in Julv, 1920, bv the usual method 
—anterior crucial ligament found torn. The patient was supplied with a knee-ea^e 
following discharge from hospital, but this was discarded in 1924 on instructions? 

Present Condition. Flexion to 150° ; extension full. Grating present on move- 
ment. no undue anteroposterior mobility. -SVorking as a collier underground nrior 
to the coal strike. ^ 



Fic, 390. — Ca^c 7. Excised joint ^rith reconstructed 
crucial ligament in situ. 


-■'■dmitted to hospital in Julv, 
l.-O, vith abnormal mobility of knee in anteroposterior and lateral directions. 

VOL. XIV. — No. 56. gg 
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by the usual method— anterior crucial li<Tamcnt found 
torn Si, damaged ; semilunar cartilage loose am 

he fell discharge from hospital, he returned to ivork. In November, ino-j 

r bis damaged knee. Rc-admitted to hospital in 19-5 com’ 

plaining of weakness and inseeurity of knee-joint. The joint appeared stabl’e • no 
abnormal mobility in either direction ; musculature good. The patient was verv 
insistent on haying a stiff knee, and arthrodesis was performed. Fii’. 30G shows fiie 
excised joint with the reconstructed crucial ligament in silii. 



Fig. 397 . — Case 8. Left knee, inner view. 

Case S.—J. E. N., age 40. (Fig. 397.) A shell struck the bridge over whieli the 
patient was passing in 1910, his right leg slipped through a gap, and he fell forward. 
An operation for removal of internal semilunar cartilage was performed in 1918. lie 
was admitted to hospital in Februarj’-, 1920, with a history of the knee giving way 
under him on making a false step. The tibia could be manipulated fonvard on the 
femur with the joint extended ; lateral mobiiitj^ present. Operation in 3Iiireli, 
1920, by the usual method — anterior crucial ligament found torn across. 

Present Condition . — Full flexion and extension present, no lateral mobility. 
Slight degree of anteroposterior mobility present, marked grating in joint on move- 
ment. Working as collier ; his chief trouble is aching in the joint, which is the seat 
of osteo-arthritis. 
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The remaining three cases have not been examined personallj' ; the 
notes on eacli are taken from tlieir case sheets, medical documents of the 
present date, the men being war pensioners, and in Cases 10 and. 11 from 
personal communications received from the patients. 

Case 9.— F. R., age 44. Injurj- to knee in 1915. Had operation for removal 
of cartilage in 1915. Admitted to hospital in January', 1922, with complaint of 
insecurity"^ of knee-joint. Abnormal mobility present in anteroposterior and lateral 
directions. Operation in February', 1922, by tbe usual method — anterior crucial 
ligament found torn. Placed in plaster for two months following operation. 

Present Condition (documentary). — ^Vea^s calliper. Flexion of knee limited to 
90°. Thigh measures Ij- in. less than on sound side. 

Case 10. — J. P., age 30. Injurs' to knee in 1918 (displaced internal semilunar 
cartilage). Admitted to hospital in May, 1920, with unstable knee ; anteroposterior 
mobility present. Operation in May, 1920, by the usual method — anterior crucial 
ligament found stretched ; cartilage loose. 

Present Condition (documentary). — ^Full movement present ; slight antero- 
posterior mohilitj’ of joint ; no wasting of thigh. ^Yorking. 

Case 11. — O. P., age 38. Injiu-y to knee in 1915. Operation for removal of 
cartilage in 1915. Admitted to hospital in July, 1920, svith liistory of the knee 
giving way beneath him on taking a false step or svalking over uneven ground. 
Mnormal mobility of joint in anteroposterior and lateral directions. Operation in 
July, 1920, by the usual method — anterior crucial ligament found torn. Immobilized 
for six weeks after operation. 

Present Condition. — He -writes : “ I cannot do the work I did before I enlisted. 
Jly knee gives was’ after a hard day's work”. 

SUMMARY. 

1. Reconstruction of the anterior crucial and internal lateral ligaments 
of the knee-joint from fascia lata has been performed in a series of eleven 
cases of tearing or stretching of tliese ligaments. 

2. Examination of the results of the operation after periods varying 
from one to six t'ears has been jjossible in ten of tliese ; the i-emaining case 
dates from the present year. 

8. The operation results in a joint capable of witlistanding the stress and 
strain to which it is subjected in tlie course of ordinary and average life. 

4. Early and thorough re-education of tlie musculature of the limb is 
important to success. Prolonged immobilization of the joint by splinting or 
plaster following operation is to be avoided, as is the mechanical support of the 
joint at a later period by a knee-cage or similar appliance, with the inevitable 
atrophy and impaired support of the musculature governing the joint. 

I wish to express my gratitude to 3Ii-. Alwim Smith for Ids assistance 
in enabling me to examine these patients for the purjiose of tliis paper, and 
for the use of the photographs; also to Dir. Kaughton Dunn for kindlv 
furnishing a note on Case 2. I am indebted to the Director General of the 
Dlinistry of Pensions for permission to publish the cases. 
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A CASE OF AN INTESTINAL SAC AT THE SITE OF 
MECKEL’S DIVERTICULUM. 

Bv F. JOSELIN JAUCH, London. 

J. C., MALE, age 46, a porter, rvas admitted under my eare at tJie Gcminii 
Hospital, Dalston, on Oet. 14, 1926, complaining of recurrent attacks of 
abdominal pain. 

History. — Since the age of five or six the patient had e.Npcrienccd 
irregular attacks of lorver abdominal discomfort, amounting occasionnih' to 
actual pain, and latterly of borborygmi, but no colic. Between the attacks 
he had been completely free from symptoms. Fii'e or six j'ears ago lie liad 
a severe attack of pain in the left iliac fossa, radiating to the right. Tliis 
was followed by the formation of a swelling in the right lower quadrant 
which was ‘dispersed’ by enemata. He was confined to bed for about three 
weeks with fever and pain localized to the j-ight side. Further attacks 
occurred ten to thirty minutes after meals for four years, and ended witli 
repeated and copious vomiting ; neither this nor food relieved tlic pain. 
There were occasional eructations of clear sour fluid accompanied by sonic 
nausea. The bowels were not usually regular, and tliere was a tendency to 
constipation. During the last three to four months he had lost about 12 lb. 
in weight. On two occasions he was admitted to hospital with synijitonis 
of acute intestinal obstruction, which were relieved b}'^ enemata. 

Ox Ad.missiox. — The patient was found to be tall but of sjiare build ; his 
general condition was jioor. The abdomen was tender o^■er the right rectus 
near the umbilicus. No tumour was jialpable. Rectal examination was 
negative. Radiographic e.xamination rei'ealed nothing abnormal. 

Operation. — Under ether anresthesia laparotomy was performed, a right 
paramedian incision being employed. The stomach, duodenum, gall-bladder, 
and colon were normal. The appendix rvas bound bj^ a few adhesions and 
was removed. On following up these adhesions towards the left side, a swell- 
ing was revealed in the pelvis ivliich appeared to be a dilated portion of 
the ileum 25^ in. (63 cm.) from the ileocaccal valve, and was taken to be an 
unusual t3qje of Meckel’s diverticulum. The mesenteiy of this jiortion ol 
intestine showed considerable thickening, ob^’iousl_v the result of chronic 
inflammation. The portion of the intestine was resected and a lateral anas- 
tomosis made. No other dilated portions of intestine or diverticula were 
noted. The abdomen was closed in laj^crs. 

The patient progressed favourably until the sixth daj' following tlic 
operation, when he suddenlj^ developed peritonitis from a leakage of the line 
of suture, shown post mortem to be due to premature absorjition of the catgut 
cmjilo^'ed. 

Descriptio.v or Part Removed. — The actual ‘tumour’ (Fig. 398) aiqicars 
to be a dilatation of the antimesentcric portion of the ileum, of roughl.v ovoid 
shape, with two minor acccssoiy sacs on its distal border. The afferent ]K)r- 
tion of intestine is dilated and Inqiertroidiied. The efferent jiart has a smaller 
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diameter than normal and is slightly thickened at its junction Avith the sac, 
.I' re the mucous membrane has a valvc-likc form, adnuttn.g M-cd 6 ^mm 
in diameter ; it reminds one of the ilcoc^ccal valve The u-all of the sac , s 
of variable thickness, measuring from ^ mm. to mm in different paits. 
•It is most attenuated at its peripheral border. Externally it is complc e \ 
covered bv peritoneum, except, of course, at the mesenteric border ; intcr- 
nallv it is covered by apparently normal mucous membrane noth ^xry 
occasional follicles and a few ing.-c typical of this iiart of the ileum. I lie 
middle coat is liypertrophied here and there, and the muscular strands are 



Fig. 39S. — Diverticulum opened from behind. A. Afferent loop showing luTiertropliv 
and dilatation ; B. Point of entrj’ ; c. Accessory’ dilatations ; D. Scar from previous ulcera- 
tion : e. Local contraction; F Mesenten.' ; G. Afferent loop; H, Point of exit, showing 
valve-like arrangement of mucous meinbrnnc . *, Dilated blood-vessel? ; K, ATesenterv (cut 
short). 

visibly thickened and can be seen spread over the whole of the sac. At one 
point on its exterior, near the distal border, there is some scarring f in. (1 cm.) 
across, suggesting a cicatrix from previous ulceration. 

The blood-\-essels show moderate enlargement and are distributed over 
the surface of the sac. Xo cord was found projecting from the sm-face, as is 
the case ivith some varieties of Meckel's diverticulmn.“ In the fresh state it 
contained intestinal contents usually found in the lower ileum. Its capacitv 
IS 845 c.c. (11 pints), and at its base (mesenteric border) it measures 5i in. 
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(13-2 cm.). The longitudinal diameter is Tj in. (IS'2 cm.), the vertical 5| in. 
(14'4 cm.), the anteroposterior 4j in. (10-6 cm.) ; the vertical circumference 
is 17|- in. (43-1 cm.), and the horizontal 13J in. (33T cm.). 

Histologicall}'^, the sections {Figs. 399, 400) sliow the three coats t)-]rical of 
the ileum. The muscular coat, both annular and longitudinal, however, is 
much hjT>ertrophied in different parts, especially near the mesenteric border. 
The mucous membrane consists of simple tubular glands, occasionally coiled, 
simulating pancreatic tissue and very 
occasional!}’’ of the antler type, and com- 
posed of colmnnar cells with occasional 
mucus-secreting goblet cells. At no point 
do the glands penetrate the underlying 
musculature. L}’mphoid tissue is but 
very sparsely distributed. 


Fig. 399. — Microscopical section from the Fig 400. — ^Microscopical section 

diverticulum. A, Mucous membrane; B, from tlie diverticulum. A. Mucous 

Muscle; Cf Peritoneum. membrane ; B, Atrophy of muscle, 

with marked increase of fibrous ti'^siie. 

Jlicroscopical examination of the appendix showed no definite abnor- 
mality. The cicatrix and adhesions in the neighbourhood of the thickened 
mesentery suggest a local peritonitis, which probably occurred when the 
patient ^vas taken ill with fever and pain five or six years ago. 

Fig. 398 shows the diverticulum opened from behind, and the distal 
‘valve’, and Figs. 399 and 400 one scetion through the normal wall and one 
through the scar tissue of the sac. 

Tire question arises as to the nature of the diverticulum. The liistory 
of discomfort early in life suggests its presence at an early period. Hie fact 
that the whole of it consists of all coats of the intestine and not a herniation 
of the mucous membrane proves it to be of congenital origin. 

The site of a Meckel’s diverticulum varies with the age of the individual, 
but in an adult occurs at a distance of from 1 to 4 feet from the ileoc.'eeal 
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valve, most usually at about 24 in. from this ])oint. In Icngtli it is eommonlv 
less than 4 in., the maximum length being 10 in. (Rokitansky), tliongh a 
diverticulum of the small intestine 36 in. long lias been described (Rilton 
Pollard's case). The diameter, when not represented by a fibrous cord, may 
be amdhing up to that of the ileum to which it is attached. TIic distal end 
may be free or attached to adjacent gut. mesentery, or to the umbilicus, and 
occasionally has small herniations. Rarely it is rc]ircscntcd by a cyst in the 
wall of the gut. and may give rise to an intnssnseeplion. It is attached to 
the peripherv of the intestine, rarely to the mcscntcrie border, and often has 
a mesentery arising from the anterior aspect of the mcso-ilcum. Occasionally 
a valve is present at its junction with the small intestine. 

The shape of IMeckers diverticulum is variable ; of 03 specimens studied 
by Sir Arthur Keith. 30 were sausage-sha])ed. 23 vermiform. 13 filiform. 12 
saccular. 9 conical. 3 hemispherical, and 3 vestigial. Of these. 12 had secondary 
saceulations. The thickness of its wall is usually that of the normal ileum. 

It will be seen that the divertietdum described diffci-s from the foregoing 
l^articulars as follows : It is in the nature of a local dilatation of the long axis 
of the intestine, and most marked at the periphery of the latter. It is of 
abnormally large size, and there is the unusual presence of some stenosis at 
its distal end caused ])artly by a diminution of the ])eri])hcral measurement 
of the ileum here, and partly by the valvc-likc arrangement of the mucous 
membrane. The site of it agrees with that most commonly accc))tcd for a 
‘Meckel’. This and the fact that stenosis is ))rcscnt at its distal ))nrt points 
to the probability of a developmental error. It is unlikely that the sac is 
purely the mechanical result of the stenosis : the dilatation and ln'|)ertro])hy 
would almost certainly involve a much longer portion of small intestine, and 
it has been shown experimentally that pressure produces multijdc diverticula, 
whereas this is single. 

The other possibility is that the sac represents the duct plus the yolk- 
sac. No such instance could be found recorded in the literature. If this 
were the case, the yolk-sac would have been withdrawn into the ccelomic 
cavity during early fcctal life, and this woidd be sujDported by the fact that 
no cord could be traced to the umbilicus : whereas if the yolk-sac were jiartly 
represented, it ought to ha\-e a fdjrous projection ; this is not the case, two 
herniations alone being present. This view must be considci-ed as a verv 
unlikely probability, and it must be assumed, therefore, that the sac repre- 
sents a very much dilated and hypertrophied ■Meckel’s diverticidum. 

The specimen is now preserved in the Teratological Section of the Museum 
of the Royal College of Surgeons. 
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INTUSUSSCEPTION OF THE APPENDIX. 

Bv G. P. 13. IIUDDV, Biit.Mi.veiiAjr. 

A M.\LE, age 39 years, -was admitted to the Dudley Road Hospital. Riniiin<'- 
ham on July 2, 1926. 

Histoky. — During the years 1918 and 1919 he had suffered from recur- 
rent short attacks of ‘stomach-ache’ occurring at intervals of about six 
inonths. He -was then free from symptoms until 1922. tvhen he had an attack 
similar to the present one. Three weeks before admission he e.xpericiiccd 
short attacks of pain in the epigastrium and right iliac fossa, coining on 
particularly about one and a half hours after meals and at 2 a.m. The 
pain interfered with tlic movements of the right leg. There had Iiccii no 
\'omiting ; the bowgls had been rather constipated, but neither blood nor 
mucus had been noticed in the stools. 

Os Ex.vJiix.vnox. — The temperature and ])ulse were normal. There was 
tenderness in the right iliac fossa, but no rigidity and no lum]). Rectal 
examination revealed no abnormality. 



i'jG. 401. — -Shows probe imerted into the lumen of tlie 
appendix at tI»o apex of the intussusception. 

Oi’nit.vTiox. — The abdomen Avas opened through a gridiron incision. 
AVhen the ciccum Avas deliA'cred into the AA'ound an elongated mass Avas felt 
Avithin it about the size of an adult index finger, and the ciccal Avail Avas irecly 
moA'ablc OA’cr it. No trace of the appendix could be seen, but at the junction 
of tlic three tieniic coli there Avas a small dcjiression. A diagnosis of inlns- 
susception of the appcndi.x Avas made and an attempt at reduction failed. 
Tlie ciceum Avas ojiencd and the projecting mass remoA'cd Avith a small <'olhir 
of ciccal Avail around it. 

There Avere no complications during conA’alcscenee and the avouiuI healed 
soundly. 

The condition is illustrated in F/g.v. 401, -102. A’/g. 401 shows the mucosid 

aspect, and it will be seen that the mucous membrane of the distal end is 
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uccrotic and sharply demarcated from the healthy portion. On section there 
■was marked nmscuiar hypertrophy of the apjicndix -wall. 

McKidd* recorded a ease as lonji a"o as IS.'iS. In 11)11 Battle and 
Corner- succeeded in finding the records of 20 eases, and a s])ceimen in the 
Royal College of Surgeons 3Iuscum of an un])nblishcd ease makes a total 
of 30. In 1922 Szencs® reviewed the subject vcr>' fully and found 5S exanpfies. 
but he appeal's to have overlooked those noted by Treves,' .lohnson.'’ and 
ilacLenuan.® Since the publication of his ])apcr further eases have been 
recorded by Evans." Hipslcy,® Brin and Eruehaud-Brin,'’ IIucsc.''’ Trinei," 


ilclntosh,'- and Do Couto.'" 

Szcncs adopted the following classification : — c,\=r.= 

1. Invagination of tlic appendix into itself .. .. 1 

2. Total or partial invagination into the ciecnm 

а. Without involvement of the ca^cal wall . . . . 2 

б. With involvement of the e;eeal wall .. .. 1" 

3. Intussusception carried into the ileum, colon, or Inrthcr .. 2S 

4. Cxcjil invagination with commencing invagination of the 

appendix . . . . . . . . . . . . 2 

j. Intussusception with spontaneous reduction .. .. 1 


In 7 cases the description was insuflieicnt to jicrmit of classification. 

The age incidence in the ease described above is somewhat c.xceptional, 
as by far the greater number of eases arise 
in young children. In those occurring in 
older people it is not jiarticularly eonnnon 
in any one decade, and may occur in old 
age, as in the example recorded by Brin 
and Fruchaud-Brin® in a male of C5 years. 

Battle and Corner® iiointed out that the age 
incidence was as a rule considerably below 
that of appendicitis and so did not regard 
this latter condition as an etiological factor. 

Dodds Parker'^ found an ascaris in the 
rectum and he considered this an etiological 
factor. McKidd' noted the presence of 
worms in the bowel in the case he recorded, 
and again Hohmeier'® attributed his case to 
an ascaris womi, and suggested on account 
of the age ineidence that this might be of 
importance. 

Clinieally there are two stages. The 
first is that of invagination of the appendix 
into itself or into the wide lumen of the 
e.Tcum, without any resulting intestinal 
obstruction. Later this mass acts as a 
foreign body and is carried forward, dragging the ca;cum and later the ileo- 
CPEcal valve into the colon. During the first stage the condition is chronic 
or at most subacute, and the clinical features are illustrated by the case 
already described, 'i’omiting. wasting, and the presence of blood in the stools 
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may also be noted. In the second stn"c tiie condition sinndates the ordinary 
acute intussusception. 

Treatment varies with the pathological condition found. In the lirst group, 
as classified by Szenes. simple appendiccctomy is required. In the second 
group reduction of the inverted- ajqicndix usually fails, and instead of a 
simple appendiccctomy it then becomes necessary to open the cjccuin and 
resect the appendix with, if necessary, a collar of ciccal wall around it. If 
tlie appendix has been carried forward into the colon, this secondary condi- 
tion must be dealt with on the lines of an ordinary intussusccjition and hv 
inanipulation converted into the second group and treated accordingly, unless 
on account of some complication, such as gangrene, it is necessary to resect 
the mass. 
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GALL-STONES AND 


I-l Y PEEC HO LESTER OLyEjNIT A ;)<S3 


CERTAIN CHEMICAL CHANGES ASSOCIATED WITH 

GALL-STONES, 

WITH SPECIAL REFERENCE TO THE RELATION BETWEEN 
GALL-STONES AND HYPERCHOLESTEROLiEMIA.* 

By frank SCOTT FOA'S'^ATSATHER and GEORGE ARTHUR COLLINSON, 


In spite of the verv cousidcvablc volume of work whicli in recent years has 
been carried out in relation to cholelithiasis, there is still much that remains 
obscure with regard to this subject. The recent summary given by Wells.! 
for instance, reveals considerable diversity both of evidence and of conclu- 
sions, and leaves behind the impression that nothing is known with anything 
approaching certainty cither of the etiology of the disease or of the mechanisms 
operating to produce its striking and interesting results. 

Among the most intriguing of the problems presented by the study of 
this disease is that which concerns its relationship to h},’])crcholc.stcrol.'cinia. 
That considerable attention should be focused on the cholesterol content of 
the blood is not surprising, since cholesterol forms the greater ])nrt of nearly 
all gall-stones. It seems somewhat strange, however, that more attention 
has not been paid to the part jdayed by calcium, since this too is ])rcsent in 
practically all gall-stones, for even the ‘pure cholesterol stone' is generally 
not without a trace of this element. Other ])roblcms of no less interest arise 
in connection with this disease, and urge the biochemist to add further inves- 
tigations to those already made. 

It seems to us that any investigation which makes an effort towards 
completeness must include within its scope not only the blood but also the 
bile, the stones, and the gall-bladder itself, and it is desirable to know not 
only how much cholesterol each contains but also how much calcium. It 
is with such an investigation and its results that we jn-opose to concern our- 
selves in the present communication, and from our own and other workers' 
observations we offer certain suggestions bearing on some of the problems 
of this disease. 

COLLECTION AND PREPARATION OF THE MATERIAL. 

The material used throughout this investigation has been obtained from 
patients under the care of Sir Berkeley Mo3mihan. Specimens of blood were 
obtained within a day or two prior to operation, and, in certain cases to be 
described later, at an interval of six to twelve months after o]jeration. The 


* From the Clinic of Sir Berkeley Jloynihan. 
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icst of tlie material consisted of the gall-bladders, with the contained bill- 
and stones, M-hieh were removed at ojicratioii. These were jdaced niuler 
.sterile conditions into sterilized receptacles, and sent as soon as j^ossihlc to 
the laboratory, -where they rverc opened and the gall-bladder and its eoiitcnts 
scj)aratcd. Specimens from the gall-bladder wall and from the bile were 
reserved for bacteriological e.vaminatioii. while from the remainder iiortions 
were nsed for chemical analysis, the stones also being nsed for the same 
jjurpose. The preparation of these materials for chemical analysis was as 
follows : — ■ 

Gall-bladder.- — Boyd,- in his interesting work on the gall-bladder, 
stripped the mucous membrane from the rest of the organ and used this for 
his observations. In many of our cases changes in the mneous membrane 
by long-standing disease rendered its separation impossible, and it was 
considered advisable, in order to have uniform conditions throughout, to take 
the whole thickness of the gall-bladder wall for analysis, removing only fatt\' 
deposits and adventitious tissue. Any bile adhering to it was removed by 
wa.shing in cold running water, after which the tissue was dried cpiiekly on 
filter-paper but not pressed. Two ])ortions from the same jiart of the gall- 
bladder, each about one inch square, were removed and separately weighed. 
One portion was at once used for cholesterol estimation, and the other was 
dried to constant weight in the steam oven, after which it was used for cal- 
cium estimation. By means of the drying process data were obtained which 
enabled us to calculate all results as a percentage of dr^ iissiw ))rcscnt. thus 
eliminating the disturbing effects on the results due to a uidelv different 
water content of different siiecimens. 

Bile. — Immediately after removal of the bile from the gall-ldaddcr it 
was centrifugalized to remove suspended material, and the clear su])ernatant 
fluid used for analysis. In cases wlierc the bile was too viscid for satisfactory 
eentrifugalization or accurate measurement of small quantities, it was first 
flilutcd in bulk in a known ratio with distilled water, and the clear diluted 
liquid used for analysis. 

Slones. — These were thoroughly washed in cold running water, dried 
with filter paper, and preserved in cotton- wool to be analysed when convenient. 

METHODS OF ANALYSIS. 

1. Estimation of Cholesterol. — 

a. Ill Blood . — For this estimation we have employed the method of 
flyers and Wardcll,^ using standard solutions of ]nirc cholesterol in ehloro- 
forin for colorimetric comparison. By this method ‘total’ cholesterol is 
estimated — i.c.. both free cholesterol and cholesterol present as esters. 

b. In f/’/.wHc.— The piece of tissue selected for analysis was cut nj) into 
verv small ])icecs and thoroughly gi’ound with .3 to -f grin, of jilastci-of-l mis 
in a glass mortar. The nii.vtnrc was then dried and e.xtraetcd as in .h<rs 
and Warden's method for blood. 
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c. In Bilc.~T\\c essential fcat\ires of tl\e inctliod used for l)lond were 
retained, but a modification liad to be inlrodnecd owing to tlic fa(;t that the 
pisments of licatcd bile are soluble in eliloroforni. so that, their ]ircscnee in 
the chlovoform extract venders the colour developed from tlie cholesterol 
unsuitable for satisfactory comjiarison. Tlic pigments can be fixed as sodium 
salts, which arc insoluble iu cliloroform. by the addition of a little eauslie 
soda. Accordingly a measured quantity of bile was mixed with an cipial 
volume of dilute (apjiro.ximatcly normal) caustic soda solution, and the 
determination of cholesterol was made on 1 c.e. of this mixture, by the method 
used for blood. 

d. In Stones . — The stones were finely jiowdcrcd and extracted in a 
modified Soxhlct apparatus with chloroform. The solvent was evaiioratcd 
from the extract, and the amount of cholesterol determined by direct weigh- 
ing of the residue. Strictly speaking, the residue docs not consist wholly of 
cholesterol, but the amount of other chloroform-soluble substances in gall- 
stones is relatively so small as to leave our results sulficicntly accurate for 
our present puiirosc. 

2. Estimation of Calcium. — 

a. In Blood . — ^For this purpose we have employed the method of Kramer 
and Tisdall.^ using plasma obtained from blood to which a little solid sodium 
citrate had been added. 

b. In Tissue . — The tissue selected for analysis wa.s thoroughly dried in 
the steam oven and the proportion of dry matter present was determined. 
The dry tissue, in a small porcelain crucible, was then carefully ignited, using 
a blow-pipe if necessary to remove all traces of carbon, .\ftcr cooling, any 
white residue which had adhered to the sides of the crucible was washed down 
with a very fine jet of water from a wash-bottle. The total washings were 
not allowed to exceed 2 c.e. ; 0-5 c.c. of hydrochloric acid (1-3) was then 
added, and the crucible allowed to stand for a few minutes to permit of com- 
plete solution of the calcium salts of the residue. A drop of litmus solution 
was then added, and strong ammonia solution from a teat pijicttc. a drop at 
a time, until the liquid became alkaline. This liquid was then washed into 
a 10-c.c. graduated centrifuge tube until the total volume was about 6 c.c. 
From this point onward the estimation was proceeded with as in the ease of 
blood-plasma. 

c. In Bile . — For this estimation the method used for blood was followed, 
with one modification. It was found that the addition to bile of ammonium 
oxalate caused the precipitation of some organic matter, oxidizable by jier- 
manganate, in addition to calcium oxalate. This organic matter is not 
soluble in dilute sulphuric acid. Hence, after dissolving the calcium oxalate 
precipitate in the acid, the residue of organic matter was collected at the 
bottom of a centrifuge tube by centrifugalization and the supernatant fluid 
removed from it by decantation, before being titrated with iJermanganatc. 
By this method results were obtained which agreed well with those oiven bv 
the soimd but laborious method of ignition. 

d. In Stones . — ^The method employed was similar to that described for 
tissue, namely, the ignition of a weighed quantity of the powdered stone Avith 
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solution of tlie residue in hydrochloric acid and dctcrniination of the ealeium 
in solution by means of permanganate. 

Normal Standards. — The nonnal range for cholesterol and ealeiiim in 
the blood has been already established. In order to obtain values for these 
sidjstanccs in the bile and gall-bladder ■wall we selected material from the 
post-mortem room from healthy subjects •^vho had died suddenly as the 
result of street accidents, and on whom the post-mortem examination was 
made within three or four hours after death. Oidy material from persons 
who in the pathologist’s opinion were quite healthy at the time of the 
accident was accepted. The limitations imposed made the number of suit- 
able cases very small, but the rcsidts obtained lie within such narrow limits 
that they probably form a suiricicntly satisfactory standard for eonqiarison 
with those obtained from pathological cases, many of which differed verv 
considerablj’' from the standards obtained. The results arc shown in Tahir 1. 

Tabic /.—NORMAL GALL-BLADDERS. 


1 OfT-MOnTl'.M 

C.u/;iusi IS 

G.-tt. WAt.L 

ClIOLKSTKI'.OI. 

IN- G.-II. ■WALL 

Dm: 

.vi'jincu 

^Vc•t 

Dry 

Wet 

Dry ' 

Calcium 

Cholr.-striol 

211-25 

por lUO grin, 

:jo*5 

Mfrrm. 

per lUO grm, 

I5:i 

Ter cent 

0-20G 

1 

I’l-r cent 

1-03 

Merm. 
per lUL) c.c. 

21-0 

I'l-r t-r lit 

0-21 

•J 12-25 

2:i-o 

117 

0-194 

0-97 i 

20-0 

0-20 

;!78-25 

27-0 

109 

0-193 

' 0’77 1 


— 

81 -(-25 

81-0 

140 


i 0-85 j 

M-2 

0-2 1 

140-2G 

20-0 



; 0-79 

19-2 

0-2S 

152-20 

2.8-0 

118 


1-07 1 

( 

— 

— 

;i:t!)-20 

20-5 

101 

0-180 

0-91 

27-0 

o-2:i 

Ullage . . 

20-5 to 
:i0-5 

101 to 153 

0-180 to 
0-20(i 

0-77 to 
' 1-07 

14-2 to 

27 

0-20 to 

0-28 

Mriia . . 

25 

120 

0-195 

J 0-91 

1 

20 

0-23 


RESULTS IN 81 CASES OF CHOLECYSTECTOMY. 

In drawing up our results in these cases we have introduced signs to 
indicate at once to the reader the significance of the rcsidt obtained--^ ut i( i 
normal, increased, or diminished- — instead ol actual ligurcs. J lie i.m^e 
obtained and the mean with respect to each set ol figures is gi\en m t.n t 
section of Table II. The tabic has been subdiA'ided into sections aeeonlin!.' 
to the type of result obtained for the blood cholesterol, as this seems o ti- 
the best way of indicating the relationship Iietwecn blood-eliolestero ini in,.s 
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and other changes ^vh^ch M'erc found to accompany tlic prcsc.u-c of gall-stones. 
The meaning of the signs employed is as follows : 


Blood 1 

Calcium (mgmi. 
per 11*0 C.C.) 

Ciioi.ri^r.i’.OL (I'cr cent) 

X 

= Normal 

n-ii 

oi:i-oir. 

X-f 

= Iligli normal 


n-i(i-oio 


= Raised 

Over 

0-20-0 


= Yen.' high j 

1 

Over O 'd 1 

X- 

= Lo\v normal 

8(!-0 

oii-oia 

— 

= Diminished 

Less than S'G 



Gall-Wadder WaU 

CALCirst (merm. per 
100 gnn. diy tissue) 

CllOI.r.5TKROL 

1 (percentage dry tissijc) 

X 

100-120 

ono-i-o.i 

N-r 

120-1G0 

103-110 

_u 

100-200 

i-io-i-:io 

"T 

Over 200 

OverlOO 

X- 

70-100 

; o-so-ono 



Less than 70 

Less tlian O’SO 


BUe 

, Calcium (merm. per 
100 c.c.) 

CliOL!:jrnr.OL (per cent) 

1 

X 

' lS-28 

019-0-22 


i 28-05 

0'22-0-30 


1 Over 35 

0-30-0:i5 

L 1 

— 

Over 0-35 

i 

12-18 

015-019 


Less than 12 

Less than 0’15 


The last column of the table contains data regarding tlie stones found 
in the gall-bladder. The results of bacteriological examination of bile and 
gall-bladder wall are also given, together with any special information noted 
regarding the eondition of the gall-bladder. Brief notes of the patient's 
history have also been added. In the different sections of the table we have 
separated from the rest those cases in wliieh, owing to complete occlusion of 
the cystic duct. ‘ white bile ’ has been produced, since, so far as the composition 
of the gall-bladder fluid is concerned, these must necessarily differ from those 
cases in which the bile reservoir has not been cut off from its source of supply. 

It was not possible to obtain anah'tieal data for every member of the 
system in every case. In some instances, for example, the quantitv of bile 
present in the gall-bladder was insufficient for analysis. In the majority of 
cases, however, full data have been obtained. 
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Table JI.— BESULTS IN 81 CASES OF CHOLECYSTECTOMY. 

A. Blood-cholesterol 4 - . 1 - = 0'2-lG per cent to 0'-J9!) per cent. 
Mean = 0'2!)G per cent. 



CnoLt: 

SrEUOL 


C.w/ncM 



AC.F. & 

G.B. 

Bile 

; Illoofl 

'“oTir'i 

Bile 


Cases 'witli pigmented hile— 



4 

G9-M 

; X 

1 

i i 

i 

I X 

! 

i , 

' • 1 

i 

1 One large stone filling a slirivcllcil bhnldcr. 
i Calcium 3 24 per cent, cholesterol 7S per 
cent ; copper present in stone. Jaundice at 
operation. Long history 

7 

59-F 

• - i 

i ! 

! 

-■ 

i 4- 4- 
1 

X- 

1 

Xo stones. Bile and gall-hladdcr sterile. 
Frequent attacks ; 3 years’ historj-. 

n 

44-M 

i 

' j 


1 

1 

1 X 

i 

I 

i 

* * 

Trvo mulherrj- stones. Calcium 0-03 per cent, 
cholesterol 01 per cent. .Also 7 small stones. 
Bile and bladder sterile. 4 attacks in 2'. 
years 

12 

G4-M 

! -r + 1 

1 

j 

■ 1 

-L 

i X-r- 
1 

* * 

Six small stones. Calcium 1‘0 per cent, 
cholesterol C8 per cent, and race (ij enjiper. 
Small shrunken bladder. Bile and bladder 
— n. coll. 2 years’ history 

41 

33-F 

+ i 

1 

4- i 

X 

-r 

X 

One large stone. Calcium 3'G per cent, 
cholesterol G1 per cent. Bile and gall- 
bladder sterile. Short history 

,Vi 

42-F 

X-r ' 



' +'r 


Xinc large faceted stones. C.alcium Iniee, 
cholesterol 81 per cent. Bladder large and 
distended. Bile and bladder — B. eoli. 1 
year's history 

.).> 

41-F 

-r -r 

-r - 

X 

- - 

X 

Xo stones. .Adhesions round gall-bladder. 
Gastro-cnterostoniy 31 years ago 

5!) 

•?-F 

X 

•r — 

X 

X- 


Xo stones. .Siraivberry gall-bladder, niueli 
inflamed. Bile and bladder sterile. Stone 
removed 3 years ago, folloucd by reciirrenee 
of symptoms. 

G2 

y-F 

-r -r 


— 

4- 

X 

Xo stones. Bladder very fatly. Bile anil 
bladder sterile. Long history of frequent 
at tacks 

(■>',) 

45-F 




X 


One large pigmented stone and one smalt 
faceted. Calcium 0-9 per cent, eholesternl 
GS per cent. .Taundiec at opemlion. Bile 
and bladder — //. eoU. Short history ; fre- 
tiiicnf attacks 



I’er 

IVt 

i Ms. PCT 

Me. per 

! Jfsr. per 


cent 

^cent 

1 lO'J C.c. 

leOg. 1 

i Iw c.c. 

Ilinige 

0*7‘J 

012 

' 8-1 

80 

0*2 


to 

to 

to 

to 

to 


2'4S 

0-.7i 


30!) 

24-1 

Mean 

1-42 

0-32 

10-8 

183 

15-4 
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Nr^IBF.U, 
AGE A- Sf:x 

CnoLF.STEnOL ; 
G.B. 1 Bile 1 

CU-Cll'M 

Blood [ G.B. 1 

]U)o 


Sammary of 10 eases xcitb pigmcitkd bite- 

_ 


~r ~r 


o 

..■41 

.. 1 


-i- 

1 1 ' 

1 

4 2 1 

. . i 


N + 

' 1 

2 

1 

1 

•• 1 


N 

2 


4 2 

1 


X- 

, , 

. . 

1 

I i 


Not 

deter- 

1 

' 1 

1 

1 

1 

o 


mined , 1 i 

Cases -witlx 

4 

‘white 

1 

bUe 

4 1 


24 

OG-F 

|X* 

1 

— 


— 

1 Xo stones in bladder. Bile sterile. Bladder 
— J3. coli and staphylocoecus. Frequent 
attacks ; short historv 

72 

?-F 

i “ 

1 

i 

" 

X F - ' 

1 


Many stones. Calcinin trace, cholesterol 83 
percent. Bite and bladder— 7i. co/i. Long 
liistory. 

73 

46-F 

1 

_ 


i 

-r X ; 

! 


Many stones. Calcinni O'O per cent, choles- 
terol 70 per cent. Bladder inllamcd. Bile 
and bladder " pure growth of .a coccobacillus 
with tendency to form bizarre bacillary 
forms 2 years’ history^ 



Per 

Per 

M?. per 

-Mgr. per 

Mg. per 


ccat 

cent 

100 c.c. 

lUO g. 

100 c.c. 

Saiige 

0*57 

trace 

11.4 

40 

0 


to 

to 

to 

to 

to 


1-13 

007 

13-1 

104 

10 

Mean 

0S3 


12*2 

115 

s 


Siinimarij of 3 cases xcilh ’ idiilc bile ’ — 




.. ' ..1 .. 

' 1 1 ' .. 

xA 

i 

.. 1 1 .. 1 . 

X 

, , 

f .. 1 ' 


X — 




Xot 

O 

2 1 ' 1 1 2 


deter- 


' ! 


mined 

■■ 

Ill 

} 1 
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B. Blood-cholesterol -f 

Mcan 


NujroEU, 
AGK A: Si:x 

ClIOLESTFROr. 

Calciuji 


G.H. 

Bile 

Blood Cr.B. 

Bile 

Cases Witt 

1 i 

pigmented Bile— 


1 

58-F 

-r 



N — 

0 

48-F 

N 

+ + 

N- S -f- 

N 

8 

‘/-F 

+ + 

N- 

.. ; -f + 

N- 

13 

52-F 

- 

+ -1- 

- , N + 

N 

10 

&4-M 

- 


-f ' N-f 

•• 

29 

44~F 


-f + 

+ 

1 

~ 

30 

50-F 


4- -1- 

N ; - 

1 

N- 

30 

N 

N-k 

-f , -f 

N 

27-F 





40 

N- 

N + 

N - N 

N- 

81-.M 





50 

53-F 

-f 

Nd- 

+ Nd- 

•• 

50 

-f + 

N 

.. , N-r 

N 

51-F 





.17 

45 -F 

N 

N- 

N Nd- 

N 

00 

54-M 

N- 

+ + 

N -e 

N 

01 

?-F 

+ 

Nd- 

N- N 

N 

03 

43-F 

T- -r 


N N- 

-• 

00 

4- 

d- -r 

) 

“T 



V-1' 


0-19.J per cent to 0'2in per cent. 
0'213 per cent. 


ItF.51 \RKS 


One large stone. C.aleiiini SC per cent. 

1 cholesterol 51 per cent. JIany smaller 
stones. Calcium 2-2 per cent, cholesterol 
72 per cent. Bladder thickened. Bile and 
I bladder— B. coli. 4 years’ hislorj- 

I One stone. Calcium 0 2 per cent, cholesterol 
I 78 per cent. Bile and bladder sterile, 
i Indefinite history over long period 

Many small stones. Calcium 0 4 per cent, 
cholesterol 70 per cent. Bile and bladder — 
B. coli. Bladder inflamed. 3 years' history 
I No stones, much sandy sediment. Bile and 
j bladder- B. coli. Long historj* ; previous 
j drainage of gall-bladder 

I No stones, some sandy sediment. Bladder 
] small and shrunken. Bile and bladder 
sterile. Short history. Jaundice at o])cration 

No stones. Bile sterile. Bladder— ,S7. olhm. 
Bladder adherent. Short history 

Two large stones. Calcium 0’03 per cent, 
cholesterol 00 per cent. Bite and bladder 
sterile. Long hisforj- 

One large stone. Calcium trace, cholesterol 
94 per cent. Bile and Madder sterile. Short 
I history 

1 Three round and many faceted stones. 
I Calcium 0’9 per cent, cholesterol 71 per 
I cent. Bile and bladder sterile. Bladder 
! thickened and scarred 
I No stones. Bile and bladder — B. coli. 
I Bladder lying in mass of adlicsions. 2 
I years’ historj" ; recent severe altaek 

Stone in cystic duct. Bile and Madder 
1 sterile. Bladder surrounded by jtdhesions. 
I Short history ; recent attack 

Many stones. Calcium 11 per cent, choles- 
terol 40 per cent. Bile and Madder — non- 
hmmolytic streptococcus probably of fa'eal 
type. Long historj’ 

One large stone. Calcium 2'1 per cent, 
cholc-stcrol 70 per cent. Bile and bladder 
I .sterile. Bladder adherent to duodenum. 
Long historj’ 

Twenty-five small black stones. Caleiiim 
12 per cent, cholesterol 54 jier cent. Bile 
and Madder sterile. Long history 

■Many small stones. Caleium 0;i per cent, 
cholesterol 78 per cent. Bile atul bladder 
— non-h:cmolytie streptoeoeeus. Bladder 
small and thickened. Long history 

One stone. Calcium 0-1 per cent, cholesterol 
84 per cent. Bile sterile. Bladder— one 
isolated colony of .S’/, mirriii. Tyiihoid .7 
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I 

CiiOLEOTaior, 

j 

Ca’-cium 

’ 

AGE A: Sex 

G.B. 1 

Bile 

[ Blootl 

G.n. 

Bile 1 


Ter 1 

Per 

, per 

Me. per 

yis. per 


cent 

cent 

loo c.c. 

100 e. 

100 c.c. 

Ifattgc 

0 02 1 

on 

. S-G 

40 

lOG 

s 

to t 

to 

i to 

to 

to 1 

i 

1*51 ^ 

10 

j 

280 

2-1-0 

Mean 

1 

f-4 . 

o 

W ; 

0-30 

I ion 

137 

lS-5 ' 


Rkhauks 



Siiiiimarij of IG cases xcM iiigiiieiilcti bile — 


-r -r 

1 3 , 

0 

, . 

! 2 1 


-f 

; 4 - 


3 

1 3 j 


N-r 

1 1 

1 • • 1 

4 ; 

. . 

5 


N 

4 1 

1 ; 


1 3 

7 

X- 

i “ 1 

2 i 

O j 

1 

4 

.\’ot 

deter- 

I ^ 

1 j 

i 

o 1 

1 “ : 


mined ; 

Cases with 

2 

' white 

4 i 
hue 

• • 

4 

14 

44-M 

1 *''■ ■ 

1 

1 


1 

X- 

X- 

23 

30-F 

1 

i 

1 " 

1 

- 

X 

X 

- 

34 

30-F 

1 

- 

X 

1 

1 

X'^ 

i 

43 

?-F 

- 

~ 

i 

-r 

1 

1 

X- j 

1 

54 

?-31 

X- 

~ 

} 

X- 

- i 


08 

?-.lI 

- 

- 

X- 

1 X- 

X- 


Per 

Per 

iJg. per 

-Mff. per 

Mg. per 


cent 

cent 

luu c.c. 

100 g. 

lUO ac. 

Baiigc 

0-33 

O-Oj 

10-2 

98 

2S 


to 

to 

to 

to 

to 

. 1 

1-29 

013 

11 -G 

ISI 

3. VO 

^Ican 1 

1 

0-79 

008 

10-9G 

130 

1 10-3 


■'iiniwiarij of C cases -.citl, • xctiilc bile 


Otic small Slone. Calcium 0-3 per cent 
cholesterol 70 per cent. Bile .sterile! 
Bladder — one colony of SI. albiis. Slone in 
cystic duct. Short history 

One stone. Calcium trace, cholesterol 81 per 
cent. Bile and bladder — St. aureus. Pre- 
vious operation, leaving fistula to skin 

Two large and 7 small stones. Calcium 2 per 
cent, cholesterol 7,3 per cent. Bile sterile. 
Bladder — a few colonics of a diphtheroid 
bacillus. 5 years’ history 

Seven stones. Calcium 01 per cent, choles- 
terol 03 per cent. Bile and bladder sterile. 
S years’ historj- 

Twenty-two small black stones. Calcium 
10 per cent, cholesterol 0 per cent. Bile — 
profuse gron-th of D. colt and few colonies of 

non-h.-cniolytic streptococci. Bladder B. 

coJi, Long history 

One large stone impacted in cystic duct. 
Calcium 4-0 per cent, cholesterol 48 per cent. 
Bile and bladder sterile. Long history 
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C. Blood-cholesterol X-f- = 0'102 |)cr cent to O loo per cent. 
Aleaii = 0-179 per cent. 


KuJiBKn, 

CIIOLEKTF.ROL 


C.VLCTr-M 


ItEiURKS 

Aci; & Sex 

Cr.B. 

Bile 

Blood 

G.B. 

Bile 

5 

Cl-F 

+ + 

■f -f 

• • 

4- 4- 

X 

One large stone in whicli some cotinii fihrc\ 
were embedded. C.alcium 0-4 per cent, 
cholesterol 40 per cent. Bile and bladder 
sterile. 

15 

35-F 

-f -f 

N + 

N 

N + 

— 

About 100 bard black stones. Caleium .'io-.t 
per cent, cholesterol 1-4 per cent. Bile ami 
bladder sterile. 1 ye.ar's history ; freipicnt 
attacks 

21 

45-Al 



N 

+ + 


Many stones — not analysed. Bile — nuincrmis 
colonies of St. tinrcns. Bladder — St. aiirciis 
and a bxmolytic non-ficcal strciitocoeens. 
.Taimdice at operation. Short history 

22 

55-F 

— 


4" 

-i- -f 

X- 

Thirty-four fairly large stones. Calcium ]-2 
per cent, cbolcstcrol 71 per cent. Bile and 
bladder — St. aibn.i. 2 to 3 years' history 

28 

oa-F 



N 

4" 4* 

• • 

Single mulberry stone. Calcium 0-1 per cent, 
cholesterol 94* per cent. Bladder small and 
shrunken, with surrounding adhesions. Bile 
and bladder sterile. Indclinitc, long history 

51 

59-F 



N 

-f 


Single stone. Calcium 2-5 per cent,- eholes. 
tcrol C3 per cent. Bile and bladder — Jl. 
typhosus. Indefinite, long history 

05 

43-M 



N 

N- 


Xo stones. Bile — a few colonies of St. olhiis. 
Bladder sterile. At operation large duodenal 
ulcer found with many adhesions burying 
the gall-bladder. Long history 

07 


+ -t- 

N-t- 


N- 

Xumerous small stones. Calcium trace, 
cholesterol 80 per cent. Bile and bladder 
sterile. Long histoiy- 


I’cr 

cent 

Per 

cent 

Mg. per 
100 c.c. 

Mg. per 

100 g. 

Mg, per 
100 c.c. j 

- 

liaugc 

0*45 

to 

1*45 

0-25 

to 

0-40 

9-5 

to 

13-2 

00 

to 

330 

to" 
22*4 ' 


Mean , 0 94 

Sinninary — 

0 38 

10-9 

185 

15-9 


-f- -r 

;! 

3 


5 



■r 

. . 

, . 

1 

, . 



N-f 

. . 

1 

1 

1 

, , 


X 



5 


J 


X- 

. . 


, , 

1 

2 


Not 

deter- 

4 


• • 

1 

1 


mined 

1 

4 

1 

, , 

4 
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D. Blood-cholesterol X =0 i:?o to o ioo. 

McJin = out. 



CnOLKSTEROL 


Caicilm 


1 

age a- Sex 

1 G.B. 

j Bile 

Elood 1 

! G.B, 

' Bile 

9 

GO-F 

I X 

i 

I 

1 

1 

1 

] 

1 i 

X-r 

1 

X 

1 

1 Single Slone. Cnleiiim 1-4 ])cr cent, cliolcs- 
! tcrol 70 per ecnt. Bile and bladder — fu'cal 
streptococci. Cfioiccysloloiny 8 years ago 

10 

4G-F 

1 

! ~ ~ 

• • 

1 

1 

i 

j Xinc small stones. Calcium 0-2 per cent. 

; cholesterol 91 per cent. Bile and bladder 
' sterile. Very recent history 

IT 

oO-F i 

j 

X- 

1 

i 

X 

X-f 

; X- 
i 

Xo stones, some sediment. Bile and bladder 

1 sterile. 1 1 years' bistoiy- ; frcqncnl attacks 

IS 

32-F 

X 

\ 

i 

1 ~~ 

1 

. Three large mulberry stones. Calcium O'] 2 
■ per cent, cholesterol 87 per cent. Bladder 
sterile. Bile not examined. 8 years' history 

19 

GT->I 1 

X- 


i ' 

j -r-r 

i 


, One stone in common duct — not amdysed. 
Bladder — li. coli and a non-haMiiolytic fa!eal 
streptoeoeens. Bile not c.xamincd. Bladder 
dry and shrunken. Long history 

20 ■ 
37-M 

X 

' X 

1 " i 

i 

“T 

X- 

Many small stones. Calcium O'O.l per cent, 
cholesterol 89 per cent. Bile and bladder 
sterile. Short Iristory 

23 1 

30-JI 


i 

' 1 

1 



Three large and 9 smaller stones. Calcium 
1'9 per cent, cholesterol 30 per cent, and 
trace of copper. Bile and bladder — B. coli 
and rron-li.Tmolytie streptococci. Small 
bladder with nstula into colon. Long history 

27 

32-M 

X 


! 

X- 


Two enormous stones. Calciunr 2'1 per cent, 
cholesterol GO per cent. Bile and bladder 
•Sterile. 8 years’ Iristory 

31 

GO-JI 

1 

X4- ^ 

1 

X- 

x~ 

Five large and many small stones. Calcium 
trace, cholesterol 83 per cent. Bile and 
bladder sterile. Bladder fibrosed. 1 Year's 
history 

32 

Go-.M 

-r -r 

X 

-r J 

X 

X- 

Ten small stones. Calciurrr trace, cholesterol 
91 per cent. Bladder large and inflamed 

33 

GO-M 


1 

X 

1 

X- 


One barge stone. Calcium 0'5 per cent, 
cholesterol 70 per cent. Bile and bladder — 
non-hamioB-tic streptococci. Bladder 'thick- 
ened, with ulccmtion. Long history 

37 

44-F 


X-i- 
' 1 

1 

X 

t 

X-r 


Xo stones. Bile .and bladder sterile. Bladder 
adherent to duodenum. Long, indefinite 
‘ history 

38 

41-F 

X- 

1 

N-r i 

i 

t 

X 


Ten small stones. C.alcium O'l per cent, 
cholesterol 81 per cent. Bile and bladder 
sterile. Long, indefinite history 

39 

GO-F 

1 

1 

: 

i 


X 

One stone. Calcium 7-3 per cent, cholesterol 
43 per cent, and some sandv sediment. Bile 
and bladder sterile. Bladder thickened. 2 
years' history 

40 

GO-F 

; 

1 

1 

i 

X ‘ 

t 


. Two small black stones. Calcium 1-2 per 
cent, cholesterol GS per cent. Bile and 

1 bladder B. coli. Bladder small, fibro'ed 

Ooeration for gall-stones 10 years ano 

43 

42-F 


-f -f j 

1 

N ; 

1 

X 

f 


■ Many small stones. Calcium trace, choles 
terol 80 per cent. Bile and bladder sterile. 

1 Slight lipoid stippling of mucosa. 3 vear<;’ 

, luston* 
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XCMBKH, 

CIIOLESTF.P.OL 


C.U.CICJI 


Ac.n A- Skx 

Ct.E. 

, EHe 

I Blood 

1 G.It. 

Bile ; 

4t 

42-F 

N- 

-f- -f 

N 


a. 

■ 

47 

32-F 

N- 


N-f 

-f -f 

•• 

49 

39-F 

+ -f- 

N- 

N 

a. 

— 

58 

55-51 


! N- 

•• 


N- 

04 

41-F 

- 

•• 

N 

- 

•• 

75 

52-M 

— 

•• 

N-l- 

+ + 


70 

00-51 1 

— 

•• 

N 

N 

i • ' 

78 

57-F 

-f-f 

N-f 


— 

N- 

79 

53-F 

+ + 

-f -t- i 

N 

N 

N- 

81 

31-F 

N 

.. 

•• 

N-f 

•• 


r.KM vr.K< 


Thirty-eight sninll stones. Caleium :! iicr 
eent, cholesterol G3 per cent, llilc anil 
hhidclcr sterile. Bladder inllamed. Iiuhli- 
nitc historj- for 21 years 

Fifty small stones. Calcium 0 0 1 per eent, 
cholesterol 7-t per cent. 51 years' liistory 

Twenty small stones. Calcium 10 per cent, 
cholesterol 0 per cent. Bile and bladder— /{, 
coli. Bladder mucosa atrophic and granular 

Nine fairly large and :!0 smaller stones. 
Calcium OT per cent, cholesterol 82 per cent. 
Bile and bladder sterile. 3 years' history 

No stones. Bile and bladder — /{. cnli. Blad- 
der small, white, adherent. 2 years' history 

Sinale stone. Calcium 25'0 per cent, clinlcs- 
tcrol 0 per cent. Bladder much libroscd 

Single stone. Calcium 0'5 per cent, clinics, 
terol 80 per cent. Bladder inllamed 

No stones. Lipoid deposits in bladder wall 

One large stone. Bile and bladder sterile 

No stones. Bile and bladder sterile 



Per 

Per 

Mg. per 1 

Mg. per 1 

per 


cent 

coat 

100 c.c. 

lUOg. 

100 c.c. 

liange 

‘ 0-47 

015 

91 

;!3 

10-3 


to 

to 

' to 

to 

to 


4-43 

1-79 

13-2 

339 

43 0 1 

^Ican 

1 1-22 i 

043 

' 10-9 

1.79 

18-5 1 


Stanmarij of cases xvith pigmented bile — 


-f -f ' 

7 

0 

, , 

i 0 

. . 

-f ! 

3 

2 

0 

4 

3 

N-f 1 

, , 

5 

2 

7 

• . 

• 

0 

2 

12 

G 

3 

N- 

' 

3 


, , 

8 

1 

Not ] 
deter- 

5 

■ ' 

• • 

2 

3 

mined 

Cases with 

8 

i ■ white 

G 

BUe’— 

1 

0 

20 

02-51 

i X-r 

1 

1 


- 1 . 

X- I 

j 

' 1 

1 1 

i 

1 

35 

5 1-F 

! 

1 ” 


1 

X ! 

1 

i 


Per 

IVr 

Me:, per 

Jltr. per 

-M". per 


cent 

cent 

IW c.c. 

10*»g. 

IW c.c. 

/fringe 

0 50 

trace 

0*2 ' 

72 

trace 


to 

MO 

to 

0-2 

to 

13\S 

to 

80 



One large stone with 3 distinct layers, viz. : 
core, calcium 0 0 per cent, cholesterol 82 iier 
cent ; middle, caleium 2 0 jitr cent, ciiolcs- 
Icrol 50 per cent ; outer, calcium 0 2 per 
cent, cholesterol 8.5 per cent. Bile and 
bladder — li. coli 

One large stone. Calcium 015 jicr cent, cliok- 
.sterol 88 per cent. One smaller stone. 
Bile— B.foh. Bladder sterile. 1 year's history 



GALL-STONES AND HYPEECHOLESTELOLyEMIA r)9;) 

E. Blood-cholesterol X— = O lll per cent lo O 120 per cent. 

Mean = <)-1 18 per oeiit. 


NUJIBEH, 

CnoLESiEnoL 1 

Calcium 

Binf.tnK*: 

AGE A- SEX 

G.B. j 

Bile [ 

lllooJ 1 

G.B. : 

Bile 

42 

eo-M 

- 

X 1 

1 

X 

1 

x-i- 

X — ' Xo stones. Some blaek pritty deposit. 

■ Hilo— 71. ro/i. Uladdcr— 71. cnli, a few colo- 
i nics of St. nlbii.i. Long indermite histor>- 

71 

47-F 

■ 

N-!- 


: 

' 

X— i Many small black stones. Calcium 11 per 

1 ■ cent, cholesterol 40 per cent. Bile and 

1 bladder sterile. Bladder thickened. Long, 

j indclinitc history 

74 

49-F 

+ -1- 



J, 

j .. Two stones. Calcium 0-8 per cent, cholcs- 

! tcrol 40 per cent. Bile and bladder sterile. 

' , 1 year's histoiy 

SO 

33-F 

N- 

! 

1 

X- 

* .Single small stone. Calcium tnicc, cbolcs- 

; terol SO tier cent. Bile and bladder sterile 


' Per 

1 cent 

' Per 
! cent 

Mg. per 
' 100 c.c. 

o 

nl 

1 

Mg. per 

1 100 c.c. 

liangc 

1 

1 0-71 

1 

301 

1 0-21 
to 

‘ O'iS 

lOS 

I 133 

1 170 

, 17 

to 

18 

Menu 1 

1 

1-47 

j 0 25 

I “ 

; 134 

j 17*5 


Summary — 


+ -f 

1 ( .. 


, 4 

4 4 

+ 

, . , , 


1 

4 4 

X'-t- 

2 

, 4 

2 

4 4 

X 

1 

1 

4 4 

4 4 

X- 

1 .. 


1 

O 

Xot 

deter- 

mined 

o ! 

i 

.. 1 

1 


2 


F. Blood-cholesterol not determined. 


Nluber, ' 

Cholesterol 
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Xo stones. Bladder adherent. Long, indefi- 
nite histoiy 
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X 

Seventeen stones. Calcium 5-5 per cent, 
cholesterol 79 per cent. Bladder inflamed. 
Long, indefinite histoiy 

48 1 

?-F 

X- i 
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-L4- 1 

• ' 

Single stone Avith calcareous cap. Calcium 
35 per cent, cholesterol 15 per cent. Bile 
and bladder sterile. 2 years’ history 

52 

?-F 

* ' 

‘ ■ 

1 

1 

X 

Two small stones. Calcium G per cent, 
cholesterol 49 per cent. Bile and bladder 
sterile. Recent history 

70 

2S-F ' 


X 

X-f . 

X- 

About 100 small stones. Calcium trace, 
cholesterol 90 per cent. Bile and bladder 
sterile. AVall thickened. Recent historj- 

43-F j 



x^ 


Many stones. Calcium 2‘G per cent, choles- 
terol 45 per cent 
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It is necessary to bear in mind, rvhcii eonsiderinn- tlic forcgouiij results 
tliat a perfect!}^ clear-cut picture of the processes at -work in tlic formation of 
gall-stones is not to be expected. Some patients come for operation after one 
or a few attacks, and rvith a comparatively short history. The gall-bladders 
in such cases are frequently found to show comparatively little chance and 
are probablj^ capable of comparativelj' normal function. On tlic other linnd. 
as a result of frequent or severe attacks, or the long-continued jireseiicc of 
stones in the gall-bladder, this organ is sometimes found to consist of little 
but fibrous tissue whose function must be considerably impaired or almost 
non-existent. The results obtained by us in such cases, in wliich one member 
of the system is not functioning in the normal wa}', will clearlj" differ from 
those in which all members are active, and will differ from the results which 
would have been obtained in the earlier stages of the disease in these same 
cases. Further, the history, the indications of the ages of the stones (as shown 
by the number of separate ‘families’ or the number of distinct lamina- in 
individual stones), and the histological examination of the gall-bladder, can- 
not give us more than a rough idea of the functional capacit)’’ of the organ 
concerned, since neither duration of disease nor apparent structural change 
bears a close relationship to failure of function. If these limitations arc 
borne in mind, it does seem possible to observe certain definite tendencies 
from the results sho-wn, and from these to infer -what processes arc at work. 
Before eonsidering the results in detail, certain more general information 
offered by Table II may be referred to. 

Sex Incidence. — Out of 81 patients 21 (29-6 per cent) were males. 


Demonstrable Infection of Bile and Gall-bladder Wall. — Out of CC eases 
in which both bile and gall-bladder wall were examined bacteriologically, the 
findings -were as follows : — 


Bile and gall-bladder 

J» »» 

>> Jt 

»» 

!» 

>» »» 

»» fJ 


Negative 
li. coH 

Non-liwniolytic streptococci 

SI. aureus 

SI. albus 

1). Iljpliosus . . 

Bare eoccobacillus . . 


Bile 


negative ; Gall-bladder 


r, SI. albus 

,, „ ,, SI. aureus 

,, ., ., Dipbtlieroid baeillns 

„ ,, It. call and slapbylococci 

Gall-ijladdcr, negative : Bile, SI. albus 

Bile, It. call ; Gall-bladder, B.coli and Si. albus . . • • ; • 

„ It. coll and non-liicmolytic streptoeoeci ; Gall-bladder, 11 . call 
„ SI. aureus ; Gall-bladder, SI. aureus and !ia.‘niolytic streptococci 


!t8 

11 

4 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 


Blood Changes. — Of 75 cases in which the blood cholesterol was deter- 
mined, 35 {I0-7 jjer cent) hael defmitcl}-- raised values, -wliile S (10-/ pci cent) 
had higli normal values. Only -I had low normal values, and no case gai< 
values less than 0-11 per cent. 

Out of 58 cases in which the blood calcium was determined, 19 (3-2-8 jici 
cent) had definitely raised values, while 5 (8-6 ])er cent) had high norma 
values. Two only had low normal values, iviulc one had a definiteh on 
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value, this being a case in which jaundice was ])i'cscnt when the sjiceiiucn was 
taken for analysis. Low blood-calcium values arc to he expected wlicn 
jaundice is present, since the bilirubin in the blood probably reacts with sonic 
of the calcium present to form the calcium salt of bilirubin, which is insoluble 
and hence is not present in the plasma used for analysis. 

Eleven of the 19 cases with raised blood-calcium occurred amongst the 

35 cases with raised blood-cholesterol, while the remaining 8 occurred amongst 

36 cases with normal or high normal blood-cholesterol. There is, then, so 
far as the present series of eases is concerned, a somewhat greater tendency 
for the blood-calcium to be raised where the cholesterol is also high than 
where the cholesterol is normal. 

Bile Changes. — For reasons already mentioned, cases with ‘white bile* 
require to be considered separately from those with true, pigmented bile. So 
far as cholesterol content is concerned, of 9 cases of ‘white bile’ examined, all 
showed a definitelj- low value, as wovdd be expected. Of 50 eases of pigmented 
bile, the following summary indicates the findings : — 


CnOLESTEnOL 

XO. OF Cases 

PcncrjcTAcn op total 

-r -1 

in 

38 1 

^14 

-f 

3 

GJ 

N-f 

14 

281 

1 

N 

G 

12 

50 

N- 

5 

loj 

1 


3 G 


That is, e.xperimental evidence shows undoubtedly that in cases of gall-stones 
the most frequent A'ariation from the normal in the cholesterol content of the 
bile, where complete obstruction of the cystic duct is absent, is towards an 
increased cholesterol concentration. 

Turning now to calciimi, we find that, of 9 cases of ‘white bile’ examined, 
3 gave low normal, and 6 definitch' low values ; while in 45 cases of true 
pigmented bile the results were as follows ; — 

CALCiVii Xo. OF Cases Percextagc of Total 


-r 3 0-7 

N' 16 35-5 

18 400 

— 8 17-8 


That IS, the most frequent variation from the normal is a reductioir in calcium 
concentration. 

11 fi*’ Gall-bladder Wall.— Out of 11 cases with ‘white bile’, the 
pll-bladder cholesterol was raised in 1 case, high normal in 3, and definitelv 
low m 6. In 66 cases with pigmented bile, the results were as follows ‘ 


Cholesterol 

Xo. OF Cases 

Percestace of Total 

"r T* 

in 

28-81 . 

-r 

11 

jG-rj-lo-o 

X-f- 

1 

1-51 

X 

X- 

12 

18-2V31-S 

8 

12-1 J 

— 

15 

22-7 
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Tliis table shows 45‘5 per eent of cases witli definitely raised values and 
22'T per cent with definitely low values, i.e., in cases of gall-stones a very 
considerable j^roiTOrtion show changes in the cholesterol content of the gall- 
bladder, and where complete obstruction of the cystic duet is absent there 
is a greater tendency for increase in cholesterol concentration than for 
decrease. 

When Me consider calcium, M-e find, in the 11 ‘Mhite bile’ eases. 2 witli 
raised ^'alues, 2 M’ith loM-ered ^'allies, and 7 M'ithin the normal range, Mhereas 
in 69 cases M'ith pigmented bile the distribution is : — 


CALCTWr 

Xo. OP Cases 

rEnCEN-TACE OF TOT.Vt 

_L 

J9 

12 

27 - 5 ] 

17’4) 

Ul’O 

1 

N-h 

18 

2G’l 


K 

11 

IS’O 

■47’8 

N- 

4 

5*8 , 


— 

5 


7’3 


This shoM's ll-O per cent of cases M’ith definitely raised values and 7-3 per 
cent Avith definitelj' reduced ^'alues ; i.e., in cases of gall-stones a large ])ro- 
portion shoM- definite changes in the calcium content of the gall-bladder M’all. 
and M’here complete obstruction of the cystic duct is absent the number M’hieh 
shoM’ increase is considerably in excess of those M’hich shoM’ a decrease. 

IVhen M-e come to consider the different sections of the table scj^aratcly, 
the outstanding fact is that in nearly all cases considerable disturbance is 
found in the composition either of the gall-bladder or of the bile, or of both, 
and moreover there is no obvious preponderance of such disturbance in any 
one section of the table ; i.e., in patients M’ith gall-stones, apart from any 
changes that may be found in the blood cholesterol, there are frequently 
noticeable changes in the composition of the gall-bladder M’all and the bile. 
That is to say, there is some association betM’een the formation of gall-stones 
and changes in the chemical composition of the gall-bladder and the bile. 

The M’ay in M’hich the different constituents dealt M’lth vary with the 
blood cholesterol is shoM’ii in J^ig. 403, in M’hich the mean ^’alue of the different 
constituents in each section of Table II is plotted against the mean of the 
blood-cholesterol values for the same section. (Section E is not included in 
this figure, since the residts obtained in this section arc too fcM’ to be of any 
significance.) The chart shoM’s clearly that even M’here the blood cholesterol 
is normal, there are, in general, marked changes in both the bile and the gall- 
bladder. Further, it shoM’s that changes in the bile calcium are accompanied 
by changes in the gall-bladder calcium in the opposite direction, and the 
same reciprocal relationship obtains bctM’cen the bile cholesterol and the gall- 
bladder cholesterol for cases M’ith a definitel}’ raised blood cholesterol, though 
this reciprocal relationship is not in evidence M’hcrc the blood cholesterol is 
M’ithin fairly normal limits. 

An e.xamination of the results of our analyses of the stones obtained from 
the different cases shoM’s that in each section of the table stones of uidch 
varying comjiosition arc found, and there is no ^’erV obvious prcpondcraiu c 
of any single type of stone in any section of tlic table. Ihe solitar} 
cholesterol gall-stone’ is seen to be accompanied by chemical changes m 
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blood. <iall-bladder, and bile quite similar to changes 

types of stones., so that, on chemical grounds, it has no claim to be considered 
as a distinct and separate entity. 



Thus the results of our stone analyses afford us no assistance in the general 
consideration of our subject. They assume interest, however, when considered 
with the blood, bile, and gall-bladder findings of indi\'idual cases. 

Before proceeding to a discussion of the significance of our experimental 
results, it may be advisable to summarize the indications already obtained. 

SUMMARY OF RESULTS. 

1. Blood cholesterol. — 46-7 per cent of cases showed definitely raised values 
for blood cholesterol. 

2. Blood calcium. — 32-S per cent of cases showed definitely raised values 
for blood calcium. 

3. Bile cholesterol. — 14 per cent of cases showed a definitely increased 
concentration of cholesterol, as against only 6 per cent with a decreased con- 
centration. The mean value throughout was considerably higher than tlie 
mean normal value, but decreased with increase in the blood cholesterol. 

4. Bile cafciioji.— 17-8 per cent of cases showed a definitely decreased 
calcium concentration, as against 6-7 per cent with increased concentration. 
The mean r-alue throughout was below the normal mean value, but its varia- 
tion with increased blood cholesterol rvas not always in the same direction. 

5. Gall-bladder cholesterol.— -io-a per cent of cases showed a definitely 
raised cholesterol concentration, 22-7 per cent a lowered concentration. 

6. Gall-bladder calcium. — 44-9 per cent of cases shorved a definitely 
increased calciunr concentration, as against only 7-3 per cent having a 
decreased concentration. The mean values throughout were definitely above 
the mean noiinal r alue, but the r'ariations u'ith the blood cholesterol were not 
always in the same direction. These variations are, however, in the opposite 
direction to those of the bile calcium. 
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7. Tlae great majority of cases, whatever the A'alue for hloocl eliolcsterol. 
showed marked changes in tlie clieniical composition eitiier of tlie gall-bladder 
or bile or both. 

8. No particular type of stone was found to be associated with any special 
t 37 ie of chemical change in the other materials examined. 

DISCUSSION. 

The experimental results just quoted clcarh^ show that the ])rcscncc of 
gall-stones is ver}’’ frequently associated with considerable changes in the gall- 
bladder and the bile, and, moreover, that hj'percholesterolacmia is a frequent 
accompaniment of such changes. Hitherto, apart from the deposition of 
cholesterol, calcium, and bile pigments in the formation of stones, this change 
in blood cholesterol has been the outstanding chemical change noted in con- 
nection with cholelithiasis, and there has naturallj^ been a tendenev to regard 
it not mereU as an event, but as a causal factor, in the disease. It is a well- 
known fact, however, that diabetics, who, owing to diet restrictions, cat a 
comparativety large amount of foods rich in cholesterol, develoji a hyiier- 
cholesterolsemia which is frequentlj'' of a degree much higher than that found 
in patients with gall-stones, j’^ct we are not aware that these diabetics have a 
correspondinglj>- increased tendencj’’ to develop gall-stones. Jlorcovcr. if a 
constitutional tendenc}’- to hypercholesterolaemia -were a cause of gall-stonc.s. 
there is no reason to believe that mere removal of the site of stone formation 
— the gall-bladder — should remove this tendency — i.c., hj'percholcsterolajinia 
should persist after remoA^al of the gall-bladder. In order to test this h\’po- 
thesis we have made blood-cholesterol determinations in a number ol 
cases in which the gall-bladder had been removed some months l)cforc. 
The results are shown in Table III. 


Table 

77/.— effect of 

CHOLECYSTECTOMY 

ON THE BLOOD CHOLESTEROL. 

C.ISF. Xo. 

Date of OrEUATioK 
(lOSj). BiooD SrEci.iu;,\ 
A FEW Homs Phevjouslv 

I)\Tr OF t'FrOND 

Blood CiioLc^xEnoL blood srECiMiN fZO-O) 

JiWOi) CHOLF-'inini. 



per cent 

1 
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7 

Feb. 17 

0-272 

June 4 ' 

0*121 

12 

. 

March 20 

0-290 : 

.Tunc 4 , 

0-188 

13 

March 20 

0-215 

.Tunc 7 

0-190 

15 

March 20 

0-180 

.Tunc 14 

0*1 

18 

April 3 1 

0-140 j 

.Tune 7 ' 

0-1. '>0 

2*2 

April 17 

0-185 

.Tunc 7 

0-140 

24 

.April 24 

0-250 

.Tune 7 

0*1. **5 

20 

May 20 

0-213 

.Tune 7 

0-100 

43 

.Tilly 31 

0-135 

.Tunc 3 

0-145 

U 

.Tilly 31 

0-100 ' 

.Tune 4 

0-120 

5(i 

Oct. 10 

0-210 

.Tune 4 

0-100 
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It will be seen that, where the blood cholesterol was higher than normal 
before operation, the removal of the gall-bladder has been followed by a 
marked decrease in blood cholesterol to within normal limits. AN licrc the 
blood cholesterol was normal before operation the effect of eholccyslcclomy 
was negligible. This decrease in blood-cholesterol cannot be attrilintcd to 
dietetic” measures, for all the patients were of the hosjiital class who arc 
notoriously averse to strict dietetic control ox'cr a considerable iicriod, and 
all stated that they had resumed their normal diet. It is clear, therefore, 
that the ln*percholesterola;mia associated with gall-stones is closely bound uji 
with the gall-bladder and its contents. Hence, any inquiry into the cause 
of gall-stone formation must be directed to the gall-bladder itself, and a satis- 
factory theory must account for the chemical changes in the gall-bladder wall 
and bile which we have noted, and for the tendency to hyjicrcholcstcrohcinia. 
If we account at the same time for an increased cholesterol content of the 
blood, gall-bladder, and bile, together with the fonnation of solid dcjiosits 
of cholesterol within the gall-bladder, then we must also accoimt for an 
increased total amount of cholesterol within the body. AVc have already 
suggested that increased intake of cholesterol does not of itself account for 
the formation of gall-stones, though it explains the production of a hyper- 
cholesterolremia. If we examine the possibility of a diminished loss of 
cholesterol from the body, such a condition, taken into consideration with 
certain functions now known to be carried on by the gall-bladder, offers a 
logical and coherent explanation of all the facts brought out by our cx])cri- 
mental work. 

Loss of cholesterol occurs in the fa:ces. In a recent ])aper^ one of us 
(F. S. F.) has shown that the average amount of ‘unsaponifiable matter’ 
(which consists mainly of sterols) present in the fat of tlie frcces amounts to 
nearly 2 jrer cent of the total dry matter of the faeces. A diminution of this 
loss, residting from a diminution in the flow of gall-bladder bile into the 
intestine, would account for an increase in the total amount of cholesterol 


retained in the body. The functions of the gall-bladder which must be con- 
sidered along with this retention of cholesterol arc : (1) The gall-bladder is an 
organ in wlrich bile is concentrated to a considerable degree ; and (2) The 
gall-bladder absorbs cholesterol, and probably many other substances. The 
fii-st of these has been clearly shomi by Rous and McAIastcr®, and is now very 
generally recognized. The second is indicated in the work of Bovd and also 


of Torinoumi.' Boyd also describes experiments showing that the gall-bladder 
can absorb iron, and quotes experiments on dogs by Harer, Hargfs. and A’’an 
Meter® which suggest not only that the gall-bladder possesses ready powers 
of absorption, but that the absorbed material passes into the Ivmphatics. 

If we assume that there is some degree of obstruction to the outflow of 
gall-bladder bile into the intestine, while the inflow of dilute bile from the 
liver is maintained, we have, in the presence of a continual process of con- 
centration, a normal rate of addition of cholesterol (and other substances) 
together with a diminished loss, which must result in the production of a bile 
o greater concentration than normal. At the same time we have a aall- 
adder which normally absorbs cholesterol now in contact with a fluid richer 
than usual m this substance, so that the amount of cholesterol passing throimh 
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the gall-bladder and into the eirenlation will also be inereased. Here. then, 
we have an explanation of the tendency to increased concentration of choles- 
terol in blood, gall-bladder, and bile. Further, a continnance of the ])roeess 
of concentration of the bile Avill nltimatcly result in the production of a bile 
which is saturated with respect to cholesterol, and any further concentration 
beyond this point will result in the deposition of solid cholesterol from the 
overcharged solution, i.c., we- shall get the formation of stones. The assuni])- 
tion we have made would appear therefore to account, in the main, for onr 
experimental findings with respect to the changes found to accompany gall- 
stones, at an}’- rate so far as cholesterol is concerned. We shall return later 
to a consideration of the part played by calcium. 

In looking for a cause which shoidd bring into operation the process wc 
have outlined, our attention is at once drawn to inflammatory processes. 
Mo}'-nihan, Hurst, and others have so clearly shown the connection between 
cholecystitis and cholelithiasis that we do not intend to bring forth any argu- 
ments to prove this relationship. What concerns us is how cholecystitis may 
be responsible for an increased concentration of the bile b}' the ])roccsscs wc 
have suggested. A diminished outflow of bile from the gall-bladder can he 
conceived as resulting from an involvement of the cystic duct in the inflam- 
mator}'^ processes, whereby the mucosa becomes swollen, with consequent 
narrowing of the lumen. Such a condition of the diict would undoubtedly 
result in considerably less obstruction to the inflow of the dilute liver bile 
than to the outflow of the more viscid gall-bladder bile, especially as the 
viscosity of the latter is further added to by an increased siqqily of mucus 
as a result of the inflammatory process. 

In addition to inflammatory processes it appears necessary to take into 
account the possibility that alteration of the mechanical conditions within 
the abdomen may, by interfering with the normal outflow of bile into the 
intestine, also result in the processes we have outlined in a certain proportion 
of cases. Thus the profound mechanical disturbance rcsidting from the 
presence of the continuall}’- enlarging uterus of pregnancy may, along these 
lines, explain the hypercholesterolemia which has been shown to be associ- 
ated -with that condition, and the relatively large incidence of gall-stones in 
women who have borne children. 

Having outlined the processes involved in gall-stone formation, together v itli 
their probable cause, avc propose to discuss certain matters in greater detail. 

Boyd's evidence shows that the formation of deposits of cholesterol ester 
in the mucosa of the gall-bladder is an important feature in many cases of 
early cholecystitis, while it appears in the fibrosa at a much later stage. Onr 
own experimental resrdts show that considerable increase of cholesterol in 
bile and gall-bladder may be present, along -svith a normal blood-cholestcro 
(see Fig. - 103 ). thus suggesting that the first stage is a deposition of cholestcio 
in the gall-bladder mucosa, along with, and probabh' on account of. inert asti 
bile concentration, and that sidjsequcntly the increased cholesterol of tu. 
gall-bladder rcstdLs in the passage of increased amounts of cholestcio! into 
the blood-stream, i.c.. increased bile concentration precedes increased t 
tcrol absorj)tion — a finding in agreement with our theory. Inrthtr, a 
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sreat variation possible in the degree of restriction of the ontllow of bile from 
the <Tall-bladder aeeonnts for the well-known variation in the rale at which 
gall-stones mav be formed. ^Yhilc the rate at which solids arc dciiosiled 
from the bile will depend on the rate and degree of its concentration, their 
formation will also depend on the presence of suitable nnclci lor crystalliza- 
tion. In the absence of a snitablc miclcns lying free in the gall-bladder, 
supersaturation of the bile to a very considerable degree ina\ occui bcfoie 
crystallization results, and, during this period of su])crsaturation. dc])osition 
of cholesterol in the gall-bladder mucosa will be taking ]ilacc. Then, to quote 
Boyd again. “ as this dei:)osit of lipoid increases in bulk, the villus in which it 
is contained may develop more and more into a ^lajiillomatous-like ]u'oecss. 
the stalk of which finally becomes so attenuated that separation is inevitable. 
When that occurs we have a foreign body eomjioscd of cholesterol and albu- 
minous material lying in the cavity of the gall-bladder and forming an ideal 
nucleus for the formation of further deposits'". Such conditions account for 
the strawberry gall-bladder as a state preceding stone formation. Once there 
is a suitable nucleus, crystallization around it will take place rapidly or slowly 
according to the degree of supersaturation of the cnr'elo])ing bile. Moreover, 
if crystallization of a substance takes place rapidly from a solution super- 
saturated by that substance, the crystals will be fairly ])urc and contain little 
of other materials present in the solution — hence the ‘pure cholesterol stone’. 
If. however, a siutable nucleus is originally ])resent, we ma}‘ not get a high 
degree of supersaturatiou with subsequent rapid crystallization, but crystalliza- 
tion around the nucleus will begin to occur immediately the concentration of 
the bile exceeds the saturation value, and will proceed comparatively slowly. 
Under such conditions the stone rvill contain, besides the substance in which 
the solution is supersaturated, considerable amounts of other materials present 
in the solution. In this connection it is interesting to note that in the four 
cases in which we have demonstrated the presence of foreign material in the 
stones, namely three [Cases i, 12, and 23) with copper, and one [Case 5) with 
cotton fibres, the stones contained an appreciable quantity (1-0 to 6-4 per cent) 
of calcium, compared with 0-1 per cent or less in the ‘pure cholesterol’ stones. 

So far we have only considered the part played by cholesterol. 'When we 
tiun oiu- attention to calciiun, we find similar results with regard to the blood 
and gall-bladder, but a difference in the bile. Corresponding to the tendency 
to luqrercholesterolremia. our experimental results have shown a tendency to 
lu-percalcaemia. It is irot necessary that the tendency to each should be of 
the same degree, since there is no reason to assume that the absorptive power 
of the gall-bladder shordd be the same for different substances. Further, 
the coucentration of calcium in the bile is of a different order from that of 
cholesterol, the normal value for the latter being about 200 mgrm. per 100 c.c.. 
while that of the former is only about 20 mgrm. per 100 c.c. The gall-bladder 
shows the same change with respect to calcium as it does to 'cholesterol, 
namely, au increased concentration ; but. whereas the cholesterol content of 
the bile is frequently increased, its calciimr content is very rarely exceeded, 
but on the contrary tends to be reduced. These findings are confirmed bv 
Lichtwitz and Bock.® who failed to find anv increase in calcium in the bile 
Irom au mflamed gall-bladder. This fact at first sight would appear to 
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contradict onr view that concentration of the bile is tlic cause of stone forma- 
tion, nnless at the same time we take into consideration the changes in tlie 
gall-bladder calcium. The average figure throughout our series for the cal- 
cium in the gall-bladder is approximately 160 mgrm. per 100 grin, coinjiarcd 
with a normal value of 110 mgrm., i.e., there is on the average an increase 
of 50 mgrm. per 100 gini . ; whereas the average figure for calcium in the bi!c 
is about 17 mgrm. per 100 c.c. compared with a normal of 23 mgnn., i.e.. a 
decrease of only 6 mgrm. per 100 c.e. There is on the whole, then, a con- 
centration of calciiun, but, as a result of this concentration, deposition of 
calciiun occurs in the gall-bladder without the appearance of increased ealciinn 
in the bile. The form of the curves in Fig. 403 for calcium in gall-bladder and 
bile offers strong support to the view that low calcium content of hilc is not 
■due to lack of concentration but to deposition in the gall-bladder. 

We are not able to offer a precise explanation for this failure to attain 
a higli calcium content in the bile, but certain possibilities suggest tlicni- 
selves. The blood calcium is 9 to 11 mgrm. per 100 c.c., and blood is normallv 
near its saturation point with respect to calcium. The bile calcium is approxi- 
mately double this quantity, and is believed to be kept in solution by tlic 
cholesterol and the bile salts present in the bile. It may be that the solution 
of calcium in normal bile is already in an unstable condition, with a constant 
tendency to deposition, but with the normal flow of fluid through the gall- 
bladder actual deposition there does not occur. Any stasis occurring witli 
respect to gall-bladder bile will favour the deposition of calcium, and hence 
the production of a reduced bile-calcium concentration. If this view is 
correct, then the theory we have suggested to account for gall-stone ])ro- 
duction and its attendant phenomena receives support and not contradiction 
from the obserr^ed tendency to decreased calcium concentration of the bile, 
since the theory necessarily implies some degree of stasis of gall-bladder hilc. 
Experimental confirmation of this view is suggested by the -work of Dniry.”’ 
He found that gall-stones frequently formed in dogs intubated for the collec- 
tion of bile under sterile conditions. The stones consisted almost entirely of 
calcium carbonate and calcium bilirubinate. He also made a day-to-day 
study of the sediment of the sterile liver bile of intubated dogs, and found a 
marked tendency to deposition of calcium carbonate therefrom. A furtlicr 
])oint in favour of the view that there is a constant tendency for the hilc to 
deposit calcium (which tendency will be increased b}'^ the presence of an ajijiro- 
priatc nucleus) is seen in the fact that all gall-stones not of recent origin arc 
found to be surrounded by a shell rich in calcium salts, chiefly the carbonate. 

With regard to the question as to rvhy calcium carbonate predominates 
in some cases and calcium bilirubinate in others, we arc again unable to offer 
any' evidence of our own. Wells quotes evidence suggesting that the jirescncc 
-of the positively' charged protein .substances from inflammatory' exudates 
leads to the precipitation of calcium bilirubinate (which is elcctro-ncgativc) 
from bile, and hence the formation of pigment calculi is favoured or initiated 
by' inflammation of the biliary' tracts. On this view the amount of ealeiuin 
bilirubinate found will have some relation to the degree and c.xtcnt of the 
inflammatory processes occurring, and will vary in different cases a result 
uinjily confirmed by' c.xpcricnce. 
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If the deposition of calcinm (in either form) occ\;rs before crystallization 
of eholesterol. a nnclens around which the cholesterol can Ijc deposited will he 
present. We shall thus get a type of stone which is, in fact, I'ery frequently 
found, namely, the cholesterol stone with a caleium-containmg nucleus. 

We have so far shown how, starting with' a partial ohstniction to the 
outflow of bile into the intestine, due no doubt in most eases to an inllam- 
matoiy process in the gall-bladder, there results an increased concentration 
of the bile contained therein, with an acconqianying tendency to hyper- 
cholesterolannia and Inqiercalcicmia. and how, under the conditions so pro- 
duced, the different varieties of gall-stones may be formed. If a patient 
suffering from cholecystitis comes for examination during the active stage of 
the disease, we ought to find hypcrcholcstcrolannia and ]iossibly hyper- 
caleremia ; but in ^'iew of the fact that a disturbance of the blood calcium 
seems more difficult to produce than a disturbance of the blood cholesterol, 
the former will not be so frequently found as the latter. In addition, we 
should find a bile with high cholesterol concentration and normal or reduced 
calcium concentration and a gall-bladder containing an increased amount of 
both substances. 

We maj' or we may not find stones. Cases 55 and G2, for cxamjilc, 
represent such a state of affairs without stones, and Cases 12 and *11 give 
similar findings with stones also present. The proj^ortion of cases which 
come for examination and treatment during an early attack is. however, 
small. In many cases the inflammation subsides, with a consequent tendency 
for all concentrations to return to normal. It docs not follow, however, that 
all return to normal at the same rate or reach normal valncs in the same 


time. The tjqie of result obtained subsequent to an attack may therefore 
present many variations between the typical cases quoted and the strictly 
normal. Infection, however, is often periodic. Subsequent attacks may 
occur with a repetition of the former processes, which, howc^■cr, may be 
modified by changes in structure, composition, and function of the gall- 
bladder, produced either bj' a former inllammatoiy process or as a residt of 
the presence of stones formed in an earlier attack. The findings in such 
cases, too, will be altered in one or more particulars from those of the typical 
cases quoted. Our own series is obA'iouslj’' a mixtiu'e of earlv and late cases, 
and this accounts for the great variation in the results obtained. 


A few words remain to be said concerning ‘white bile’. Our experimental 
findings regarding this fluid agree with those of other workers, namely, that 
it has lost, or is in the process of losing, practically all its cholesterol and 
calcium. That this is not due simply to deposition of these substances in 
the gall-bladder is shown by the fact that in these cases the gall-bladder 
cholesterol and calcium are not unifomdy increased. The results support the 
view that both calciunr and cholesterol are absorbed by the gall-bladder and 
passed on to the blood-stream. Our results show that ‘white bile’ may 
coexist with either raised or normal blood cholesterol and caleiimi. This 
does not appear to us to be contrary to the rdew we have already expressed 
that high blood cholesterol and calcium are primarily due to concentration 
ot tlie bile. Occlusion of the cystic duct and consequent cutting off from 
the gall-bladder of further supplies of liver bile will undoubtedly mean the 
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beginning of the end so far as high blood cholesterol and calciinn are concerned- 
bnt it is quite conceivable that the production of ‘nhite bile’ nia}^ be a more 
rapid process than the return of a high blood cholesterol or calcium to a 
nor-mal level. Consequent^ the finding of raised or normal blood values will 
depend on the time 'which has elapsed between the occlusion of the cystic 
duct and the examination of the blood. 

The views we have expressed represent to us a logical explanation, con- 
sistent with known chemical facts, of the many phenomena associated with 
cholelithiasis, and, moreover, do not appear to overstrain the probabilities 
as demonstrated by our own Avork or that of the majority of other Avorkers 
in this field. In particular they appear to offer a more satisfactor)'^ explana- 
tion of the relation of this condition to h3q3ercholesterola;mia. Thej’^ suggest 
that hjqiercholesterolaemia is tj-^picalty present iir the acute stages of disease 
responsible for gall-stone formation, and that it disappears Avith the passing 
of this acute attack. Its diagnostic Amlue is not that it indicates the pi-esence 
of gall-stones or cholec 3 ’'stitis, but that it indicates a present or recent attack 
of the disease, and its indication is further strengthened if accompanied bj’' 
high blood calcium. Our A'iews consequent^ shoAv hoAv gall-stones maj'' be 
found Avithout an accompanjdng hjqjercholesterolteraia, and suggest that 
apparenti}’’ Amiying and contradictor}’' findings of different AA-orkers Avith 
respect to hypercholesterolacmia in cholelithiasis may simpl}’’ be due to the 
fact that examinations haA’e been made in different stages of the disease. 

We are Avell aAvare that the idea of bile stasis as a factor in gall-stone 
formation has often been suggested. While our AA-ork AA-as not undertaken 
AA’ith the object of supporting this or any other A'ieAA-, but simply to try to 
obtain further information respecting cholelithiasis, our results haA'e forced us 
to the A’ieAV Ave haA-e outlined, and, Ave belicA'e, haA-e shoAA'ii hoAA' the stasis aa-c 
haA’e suggested is linked up AA-ith the other changes AA'hich are found in this 
interesting condition. 

In conclusion Ave AA’ish to express our A’eiy deep indebtedness to Sir 
Berkeley Moynihan, at AA-hose suggestioir this AA-ork AA’as undertaken. He has 
throughout shoAvn the greatest interest in its progress, and moreoA-er has 
supplied us AA-ith all our material. We are also indebted to Dr. Elaine 
KnoAA-les, aa-Iao has collected the clinical notes of our cases, and to our colleagues 
on the staff of the bacteriological department of the UniA-ersity for carrying 
out the bacteriological examinations of gall-bladder and bile. 
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INTRATHORACIC NEW GROWTHS: 

AN ACCOUNT OF SEVEN OPERABLE CASES. 

By a. TUDOR EDWARDS, London'. 

Thoracic surgeiy has made very great strides in the last twenty years, and 
not onlj' have certain difficulties as regards the efteets of freely opening the 
plem-a been overcome, but definite advances have been made in our methods 
of diagnosis. Intrathoracic grouThs have been regarded in the past as com- 
paratively rare, but either they have increased considerably in number during 
the last ten years, or else methods, especially X-ray, have made a definite 
diagnosis in cases wliieh pre\'iously were overlooked or misdiagnosed. 

At present malignant disease arising in the chest — mediastinum, pleura., 
or lung — unfortimately rarelj' offers any hope of radical operation. This 
results from two factors : the first, that as a rule it commences insidiously, 
and imtil extension to surrounding structures, such as pleura or bronchi, 
occurs there are no localizing symptoms, the general symptoms of lassitude 
and loss of weight alone being present. Therefore at the time when diagnosis 
is possible the growth is too e.xtensive for any radical operation. The second 
factor is the site of origin of malignant disease. In the vast majority of cases 
the start is in the mediastinum in close relationship with vital organs or the 
structures in the hihmi of the lung, u'here it would entail, at least, complete 
unilateral pneimiectomy before there could be any hope of eradicating the 
disease. 

There are, however, two tN^ies of malignant disease which offer reasonable 
hope of radical treatment : (1) Localized endothelioma of the pleura ; and 
(2) The so-called alveolar carcinoma — as the latter arises in the neighbourhood 
of the middle of the lobe. Case 5 in the following reports was taken at 
operation to be of the latter type, but proved histologically to be an 
endothelioma arising, it would appear, in the lower lobe. In an e.xperienee 
of about forty eases of malignant disease of the lungs and mediastinum tliis 
was the only one wliich offered any hope of complete oiierative remoA'al, 
although many others were explored and abandoned after removal of a 
portion for liistological examination. 

METHODS OF DIAGNOSIS. 

Apart from the usual clinical examination wlrich is always made, there 
are certain very valuable further examinations wliich should never be neglected. 

X Rays. Tliis method has proved invaluable. Greater precision is being 
rapidly attained as e.xperienee becomes yider, for the study of radiograms 
and the screen examination of the chest offer great initial difficultv in their 
mteqiretation. In addition to the accepted anteroposterior and postero- 
antenor examinations, true lateral and oblique skiagrams offer considerable 
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assistance in diagnosis. Further X-ra)’- examinations should be made after 
the induction of artificial pneumothorax or the intratracheal instillation of 
lipiodol. 

Artificial Pneumothorax.— The introduction of oxygen or other gases into 
the ifieural cavitj^, where pleural adhesions do not prevent the establishment 
of pneumothorax, is often of much help in the elucidation of the relationship 
of tumours to the lung (see Case 1). The amount required generallj'’ is about 
1500 c.c. of gas introduced on two or three separate occasions, followed by 
radiograph)^ 

Thoracoscopy. — The visual demonstration of the tumour b}’- means of 
the thoracoscope can often be of value, gi^dng a further indication of the 
relationship of lung and tumour or of the attachments and surface appearance 
of the tumour. This was done on three occasions {Cases 1, 3, 7), but was 
impossible in the others owing to inability to establish a pneumothorax. 

Lipiodol Injection. — The intratracheal instillation of lipiodol will map 
out the bronchial tree in a subsequent skiagram, which should include lateral 
as well as anterojoostcrior views. Its value has not been so marked in this 
series, but should prove of use in some cases, especiallj^ where partial obstruc- 
tion of the bronchus occurs as a result of the presence of small intrabronchial 
tumours. 

Bronchoscopy. — In a certain proportion of cases bronchoscopic exam- 
ination is essentia], and especially in tliose inhere evidence of bronchial 
obstruction, with signs of earlj'' bronchiectasis, is present. 

(Esophageal Examination. — ^IVhere pi-eliminary X-ray examination shows 
a shadow of presumptive tumour in the mediastinal area, the administration 
of barium with subsequent radiological examination of its passage through 
the oesophagus will often disclose important relationships. Further, oesoph- 
agoscopj’’ will in certain cases show displacement or bulging, or even actual 
ulceration into the lumen of the msophagus. 

In this paper it is not proposed to discuss the differential diagnosis of the 
various tjqies of tumours or review the previous literature ; it is published 
with a view to demonstrating the possibility of successful removal of at any 
rate the benign tumours arising ivithin the thoracic cavity, and to show that, 
in much rarer cases, malignant growths of certain types, and arising in certain 
positions, can be completely and successfully eradicated. 

In the majority of cases it is difficult to decide before operation whether 
the growths are benign or malignant, and even in the early stages of explora- 
tion their nature may be in doubt (see Case 4). This raises a point which 
requires considerable emphasis — namety, that intrathoracic tumours, after full 
examination by all known methods, should alwa5'’s be submitted to an explora- 
tory thoracotomy, and that, eimn when exposed, and appearances suggestive 
of malignancy — hard nodulations — are present, they should always be explored 
by : (1) Aspiration through a large-bore needle; and (2) Actual incision into 
the growth and the remoiml of a ijortion for microscopical examination. 

Benign growths eventualty destro}'' life bj’’ increase of size and pressure 
on vital organs ; but before this the patient is often a chronic invalid for 
several years, and the earlier these tumours are removed the easier the 
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operation and tlie greater the certainty of complete recovery. Lastly, a fairU 
large proportion of the growths arc cither of a mild malignant nature fibro- 
chondro-sarcomata, which do not commonly recur if removed com])lcfeh and 
wideh^ at an early stage, or teratomata, which arc essentially liable to nndergo 
malignant changes ; there are three cases of these in this series. I hese 
residts — the liability to destroy by direct pressure on vital structures and to 
undergo malignant change — arc strong indications for operation as soon as 
possible after diagnosis of the presence of tumour. 


CASE REPORTS, 

Case 1. — Chondrosarcoma of the 2nd, 3rd, and 4th ribs. Intratboraclc removal : 
recovery. 

E. M., female, age 57, admitted to the Brompton Hospital under Dr. Xclson on 
Dec. 3, 1923. 

HjSTonv. — The patient had always enjoyed good health until four to five months 
pretiouslj’, when she had a severe cold. Two months before admission she dct’cloped 
a bad cough, nith pain in the upper right chest. There was slight loss of weight and 
a verj' slight amount of sputum, which was negative for tubercle bacilli on two 
examinations. 

Ox Ex-vmixatiox. — There was dullness over the upper part of the right chest, 
with diminished breath-sounds and expiration prolonged ; vocal resonance and 
fremitus were absent. The signs were present anteriorly and posteriorly. 



Fig. 404. — Cose 1. Skiagram of chondro- 
Mreoma in upper right thoracic cavitv. Small 
block ring has been placed there for stereo- 
scopic purposes. 



IE- 


Fig. 405. Case 1. Artificinl pneumo- 
thorax lias been induced. Note edge of col- 
lapsed lung infernal to and away from 
tumour. 


X-raij Exambmiion, — This showed a large globular onacitv oppiinviinr +bo 
upper portion of the right chest, with well-defined edges (EiV? 404 .) Artificial 
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Thoracoscopy (Dec. 12). — ^Tlie tumour was seen from four different points of 
view, as shown in Fig. 406, its attaclunent being anterior. 

Operation (Dec. 18). — ^Endotracheal anaisthesia (Dr. MagiU). An incision was 
made below the right breast, which was turned forwards as a large flap, and the 




Fig. 40C.— Case 1. Thoracoscopic views of tumour, ® to tumour 

tumour with apex of right pleural catuty above (upper view) ; ^ parietes in the 

lying upon normal lung (left view) ; the outer edge of the tu subjacent (lower 

distLce (right view): and the lower border of the tumour externa! 

^^ew). Taken together they give the whole outline of the tumour P 

aspect of the chest. 
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pectoralis major was split in the line of its fibres. Tlie clicst was entered in the -Ith 
intercostal space through a 5-in. incision, which exposed the lower edge of the tumour. 
Towards the middle line the 4th costal cartilage was divided and the tumour more 
easily defined. It was found to be aris- 
ing from the 2nd and 3rd ribs, which 
were incorporated with it on their deep 
surfaces. The deep incision was carried 
up tlirough the 3rd and 2nd costal 
cartilages and interspaces, and the 
upper limit of the tumour was seen to 
extend up to the 1st rib. The nervous 
and vascular structures to the right 
upper limb were displaced upward by 
elevation of the arm and by suitable 
retractors, and the muscles of the first 
intercostal space were incised. 

The outer boundary of the tumour 
was now defined and the intercostal 
muscles and ribs were divided, the 
latter after crushing with bone forceps, 
and the tumour, with portions of the 
2nd, 3rd, and 4th ribs and intercostal 
spaces, was removed. The pleura was 
carefully dried, and the pectoralis 
major, wliich had been retracted during 
the operation, was sutured, the lun? 
being inflated before tying the final 
suture. The breast, which had been 
displaced inwards, was now turned out- 


j 

h Drnuiiifr of tumour 
immedmtely nftcr reinovnl. Tliis is from the 
pulmonno- aspect, nnd nt. the upper end enn 
be seen tlie divided -ith rib. (X j.) 

wards to its normal position as an extra 
covering, and sutured. 

There was some degree of shock after 
the operation, but the pulse on the same 
CAcning was 108 and regular. On the 
ourth day 5 oz. of blood-stained effusion 
were removed from the chest. Following 
this, convalescence was uninterrupted. ” 

*1 Report. — (This is 

taken from the specimen in the R C S 

sarco'r-^ OvoidaldmnSo 

sarcoma measuring 4 by 21 in., together 
^«th portions of 2nd, 3rd,-and 4th ribs 

surrounded 

b\ a fibrous capsule in ivhich are numerous 

consist ot a tissue of obscurelv fihrr^ 

ond somewliot ttonsparoM areas, some ot rfdEf ”, "« “Mtered rounded 

tossela ot eo„„d„ad.e s.e appeke 



f : 





]. Skiagram of chest 
two months after operation. Close examin- 

fileir-et’tarcI.rn'laVs. 
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is an outljnng process of the gron-th which is apparent! j' an infiltration of tlie 
rib or of the fatty tissue about an intercostal space. 

Microscopical examination shows the gro^^'th to be a chondrosarcoma. It 
consists of spindle cells among which are several groups of large multinucleated cells. 
The tumour tissue also contains numerous small trabecula: of imperfectly developed 
cartilage. ' ^ 

A skiagram taken three months later shows an apparently normal chest, but 
close examination shows absence of the anterior end of the 2nd, 3rd, and 4th ribs 
{Fig. 408). 

In this case the interest lies in the fact that the whole of the growth arose 
from the deeij surface of tlie rib or ribs and that there was no external evidence 
of tumour. The diagnosis as regards the exact position, the relationship 
between lung and tumour, and the appearanee of the tumour was made 
before operation. 

The author belierms this to be the first case of intrathoracic tumour in this 
country in which artificial pneumothorax and thoracoseop}'^ were used to aid 
diagnosis before operation, and in whieh therefore it was possible to plan the 
ineision through superficial and deep iiarts of the thoracic wall so as to give 
best access for removal of the growth. 


Case 2 . — Cyst in left lower pleural cavity. Removal : recovery. 

Miss S. G., age 3p, nurse, a patient of Dr. G. Basil Price. 

History. — The patient joined the Army in 191(5 and served in Salonika for four 
months, being invalided home for dysentery and malaria in December, 1916. She 

was in England for four j'ears, and then 
served in Germany until demobilization in 
1922. In 1918 there was a sudden attack of 
influenza, sore throat, and pain in the left 
side. Fluid was stated to be present, but 
was not aspirated. She returned to duty 
in two months, but never felt well sub- 
sequently, having cough and pain in the 
left side at intervals. She has been in sana 
toria on and off for the last three j'ears. 

Fluid was aspirated in January and 
September, 1923, and in October, 1924 — 12 
to 24 oz, each time. Straw-coloured fluid 
was withdrawn at first, but later it became 
brownish. There was no wasting, but con- 
siderable loss of strength and energy, and 
definite dyspnoea. Sputum had been exam- 
ined on several occasions, but was always 
negative for tubercle bacilli. 

On Examination. — Diminished expan- 
sion of the left lower chest, with dullness 
and absence of breath-sounds up almost to 
the spine of the scapula. No tactile fremitus 
was elicited over the same area. The heart 
was not displaced. There was no evidence 
of disease of the right lung, and no adventi- 
tious sound in the left lung. Abdomen, no 
appreciable disease. Temperature, normal ; sputum, nil. Fluid was aspirated from 
the left chest and found to consist of a serous fluid loaded with cholesterin crystals, 
which gave it a brown colour and shimmering appearance. No organisms were presen . 

C- X-ray Examination . — This shows a large pear-shaped shadow with the apex 
towards the middle of the heart shadow {Fig. 409). 



Fig. 409 . — Case 2. Skiagram of large 
cyst in left pleural cavity. Note apex of 
tumour lies over cardiac area and not 
towards liilum of lung. 
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Artificial pneumothorax Avas impossible owing to adhesions 
intrathoracic cyst was made. 

_ _ OpERATiox (May S, 1923). — Intratracheal amesthesia (Dr. ^ra<;ill) 

incision was made from the axilla doA\aiwards 
on the outer side of the left breast. The 
breast Avas turned forAA'ard and the 5th inter- 
space opened up. Adhesions to the idciira 
were separated, and shoAA’cd a large tumour 
present in the lower part of the left pleural 
caA-it}'. It AA-as adherent to the lun<i aboA-c 
and posteriorly, the diaphragm beloAv, and the 

Fig. 410. — Cose 2. Skiagram after re* 
moval of cyst shows a certain pcrsistcnco of 
the cai-ity from wliich the cyst was rcmovctl 
Md formed by compressed pnlmonarj- tissue. 

Tin's was taken three weeks after operation. 


rV diagnosis of 


eurA'cd 





pericardium internally. The adhesions Avere 
s^arated at all points except the pericardial 
attachnient, Avhich Avas very dense over an 
area the size of a five-shilling piece. It AA-as 
eonsidered more advisable to leave tliis than 
th^ev^^^^ involved area of pericardium, and 
the cj st Avas then removed after incision. 

n=i.- membrane of the portion left “ 

belund_,was then e.xcised, leaA-ing onlv a thin loA-er of ii. ri 

I iin later of the fibrous outer coat behind. 

— Xo communication Avith 

the pericardium Avas 
present. TIic elicst Avas 
sAvabbed dry, and the 
chest Avail sutured by 
five pericostal sutures 
und the muscles in layers 
Before tying the ‘ last 
suture the lung A\-as dis- 
tended by positiA’e intra- 
tracheal pressure as far 
ns possible. The con- 
dition of the patient Avas 
e.xcellent on leaving the 
table. The cyst on re- 
moA-al held betAveeii 11 
and 2^ pints of fiuid. 

hour days later 22 
oz. of clear fluid Avere 
remoA-ed from the chest : 
on examination this 
proved sterile. Ten daA-s 
later another C oz. Avere 
removed. Convalescence 
"■as steady and uninter- 
rupted. A skiagram 
taken three Aveeks after 
operation showed a 

skiagram takemffpr * ^ae cyst had been 

lie lung, AA-ith disappearance 



I*ICi "til 1 

Opening at apex"shows ^lere sliest. 

^ nnd on the pericardium tl.eTnfnAr-'™ 

"Here section, have been emtr feseop?= 
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of the old pleural thickening, and the physieal signs were normal. (Unfortunatolv 
the skiagram •vvas lost, and the patient being in a remote part of Ireland has prevented 
another being taken.) She is now quite fit and without symptoms. 

Pathological Report. — (This description is from the specimen in the R.C.S. 

Museum.) (jP/g. 411.) A large cyst removed by operation from within the chest. It 

measures nearly 5 in. in diameter, and is covered partly by pleura, partly by loose 
areolar tissue. Its wall is in part several millimetres in tliickness, in parts as thin 
as tissue paper. It has a smooth lining and contained a brownish fluid with ervstnic 
of cholesterin. 

Microscopic examination shows the cj'st wall to be composed of dense hyaline 
fibrous tissue. No epithelial or endothelial lining can be detected. 

The first interesting feature about tliis ease is the diagnosis. For three 
j^ears it had been taken to be an ene5’^sted collection of fluid, probabh^ tubercu- 
lous in nature. The points against this diagnosis are the localized nature of 
the disease, the X-ray appearance, and the lack of generalized symptoms. 
Taking them seriatim, it is improbable that an encysted collection of tubercu- 
lous nature would be so long-standing as seven years without there being 
evidence of other changes in the lung itself. The X-ray appearance shows 
one feature rvhich in the authoi’’s oiiinion militates against the diagnosis of an 
interlobar effusion — namety, that the apex of the pear-shaped shadow is 
directed to a point well below tlie position of the hilum of the lung, where one 
would expect it in an interlobar effusion. There would probably be more 
marked loss of weight, sweating, and other symptoms in tuberculous effusion 
in which the disease Avas actirm, and, lastly, one Avould expect the fluid Avith- 
draAA’n from the cyst to be thicker and more cellular in nature. 

The other question of interest is the origin of the cyst. The absence of 
a true cellular lining makes exact diagnosis impossible. Is this a dermoid 
cyst arising in the anterior mediastinum and enlarging, Avhich takes the line 
of least resistance into the pleural space, compressing the soft lung; or is it a 
primary diA’erticulum from the pei-icardium, the communication of AA’hich has 
become shut off as enlargement occurred ? A definite ansAver is impossible, 
but its firm attachment to the pericardium is rather in farmur of the latter. 
The loss of the lining membrane may haAm occurred oAA’ing to repeated liEemof- 
rhages into the cj'st, Avhich also accounts for the excessiA'e quantit)'^ of 
cholesterin present. 

Case S , — Teratoma of right lung — rupture ;into lung. Removal in two stages: 
recovery. 

Miss D. P., age 20, admitted to the private AA'ard at Brompton Hospital under 
Dr. G. E. Beaumont on Oct. 5, 1925. 

History. — Pain in the right shoulder, Avith dullness of the right chest. Explora- 
tion Avith a needle gaA’e a negatNe result ; diagnosed as tuberculosis or gTCAAdli. 
Shortly after she coughed up a Tot of matter’. 

In 1922 there Avere bulging of the right side in the neighbourhood of the nipple, 
cough, and offensive sputum ; dullness still present. The sputum gaA^e a ? -f reaction 
for tuliercle bacilli. The chest Aras explored three times, but no fluid Avas found. 

In 1925 the patient Avas fairly AA'ell until the early months ; she then had inflin 
enza (?) ; she Avas X-rayed, and fluid Avas reported in the chest, Avhich Avas aspirated 
AA'eekly (CO oz.). The fluid atos originally cheesy and thick, but later more fluid and 
chocolate in colour. 

On Admission. — The patient AV'as graA'^ely ill, AAuth high temperature and pulse, 
and expectorating 25 oz. of foul-smelling sputum. 

On Examination. — T here Ai-ere signs of dullness OA'er almost the Ai’hole oi tne 
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, 3- Skinprnm of right 

chest, showing large envity in lung in which 
most of the niiid has been withdrnwri nnd 
replaced by air. In tipper portion is seen an 
irregular tumour. 


right chest, 32 oz. of ‘ancho%y fluid' tvcrc withdrawn, and ITa c.c. of iiir introduced. 
Microscopical examination of the fluid showed small masses of schaecous material 
with two hairs. The sputum contained 
no tubercle baeilli, and there was no 
e\idence of dermoid eontents. 

-Y-rny Examii)aliou . — Showed a 
cavity in the chest with fluid in the 
lower portion and a rounded tumour at 
the upper end (Fig. 412). 

Thoracoscopy (Oet. 29). — This 
showed a large spaee with fluid below 
and masses of sebaceous material float- 
ing on the surface. Above, a tumour 
could be seen passing from the inner 
to the outer part of the apex of the 
cavity, the former attachment being 
broad and the latter narrow. ^ 

First OrER.VTiox (Xov. 2). 

Thoracotomy under intratracheal anres- 
thesia (Dr. Magill). Intercostal incision 
in the oth interspace in the anterolateral 
part of the chest after turning up the 
right breast. The pleural cavitv was 
opened, and one pint of fluid was found, 
of, thick soup-like consistency and con- 
taining hairs and masses of material 
like yolk of egg. The ca^•ity was swab- 
bed dry and found to be completelv 
surrounded by lung, the peripheral part 
being thin, solid, and airless. In the 
upper part of the cartty was a tumour the size of a tangerine orange attached to the 

upper lobe bronchus. This was removed 
I as far as possible, without damage to 
the bronchus, and consisted of mill- 
tiplc cystic areas. The upper part of 
the pulmonarj- cavitv was lined bv 
what appeared to be normal skin 
probably as a result of previous rupture 
of u cy.rt. This lining was removed 
intact. The main portion of the pul- 
monarr- cavity, which did not com- 
municate with the bronchial svstem 
had calcified plaques in the walls', lar<Te 
portions being removed at operation. 
At the end of the operation the che.st 
''all Mas closed Mithout drainaire. 

Aficr-trcatinen /.—Fluid Vas re- 
moved at intervals of a few davs on six 
occasions, starting rvith 2 pints and 
going doM-n to 11 oz. Xo further fluid 
could be obtained, and the luno- uas 

Sputum immediatelv dis- 
appeared, and Mas ob'iouslv due to 
secondarj- dilatation of the lower bron 
chi by pressure. The wound remained 
'vas up and about 'vhen a smaU area broke doMm^f ^^e patient 
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Second Operation. — Owing to inability to replace the tube, the patient was 
readmitted. The old thoracotomy wound was reopened, and the remaindermf the 
tumour, which had become further extruded from the lung, was removed without 
very much difficulty. The chest was closed around the tube after removal of a few 
calcified plaques. 

Convalescence was uninterrupted, and on Sept. 10, 1920, the patient was di.s- 
charged -with the wound soundly' healed and full lung expansion. Her general health 
was excellent. (Fig. 413.) 

Pathological Report. — Microscopic section shows large masses of sebaceous 
glands, with connective tissue interspersed, and covered at certain points by 
stratified squamous epithelium. 

This patient shows the result that may be expeeted to occur when 
intrapulmonaiy teratomata are left alone, and affords a i^ery good reason wliy 
removal should be attempted as soon as a diagnosis is made. 

There is no doubt that one of the cavities of the multiloculated tumour 
burst into the lung, forming an extraneous caidtj’’ surrounded b}’’ lung tissue. 
The constant secretion from the wall of the cyst graduallj’’ increased the size 
of the pulmonaiy cavitj'' until it held a large quantity of fluid and caused 
complete collapse of the siuTounding lung. The pressure of the fluid gai’e 
rise to definite obstruction to the bronchi of the lower lobe, resulting in a 
condition of bronchiectasis, which increased until the sputum amounted to 
25 oz. per diem. The relief of the pressure was shown b)’’ the almost 
immediate disappearance of sputum following operation. 

The operative difficulties are increased also bj'’ the delaj'’ in adequate 
treatment, as the tumour loses its definite boundaries and the line of 
cleavage is not so clearly defined. 

Case 4. — Teratoma of lung, removed in three stages : recovery. 

J. G., age 27, male clerk, admitted to the Brompton Hospital under the care of 
Dr. Hope Gosse on Nov. IG, 1925. 

Historv.— The patient liad a fall in March, 1925, folloived by pain in the right 
chest and back for one month. In June there was recrudescence of pain. In 
September cough came on gradually, later with expectoration, and three weeks 
before admission there was a definite attack of ha:mopt}-sis. 

On EXiViiiNATioN. — The physical signs consisted of absence of breath-sounds 
over an area of the front of the right chest from the upper border of the 2nd rib and 
costal cartilage to belmv the Gth rib. In tliis area there was complete absence of 
breath-sounds and vocal fremitus. The temperature was 98-8-99°, pulse S0-9G. A 
needle was inserted into the dull area without result. 

X-raij Examination. — skiagram showed a large tumour present in tlic right 
lung (Fig. 414). 

Artificial Pneumothorax. — This was induced with a view to clearing up the 
diagnosis, but was only partial in its result owing to adhesions. 

Lipiodol Injection. — The skiagram following injection indicated that the bronchi 
were free and not dilated. . , 

First Operation (Jan. 6, 1926). — ^The chest was freely opened by an intercostal 
incision in the 5th space anterolaterally. Normal lung was A-isible above and the 
diaphragm below. The middle portion of the lung contained a large mass, ahou 
the size of a grape-fruit, firm in consistency, with very hard nodules over its surlace, 
and covered by about half an inch of collapsed lung. It was first thought to c 
malignant. An e.xploring needle was introduced into the mass with negative resu 

The overlying lung was incised and a further incision made into the tumour. 
A quantity of hair and sebaceous material was extruded. An attempt was then ma e 
to separate the outer wall of the tumour from the lung tissue. This was di ic 
owing to close adhesions, and a fair amount of oozing resulted. As a result o a 
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in blood-pressure the chest was closed after scparatin<: one half of the tumour from 


the lung, and the separated areas were 
kept apart by a piece of gauze, and_a 
water-seal drain was inserted. 

Following the operation a fair 
amount of blood-stained serum oozed 
into the dressings for several days, but, 
in spite of a certain degree of bronchitis, 
recovery resulted. 

Second Operation (Feh. .3 ). — A 
further exploration was done through 
the original incision. The tumour was 
held by forceps and freed completely 
except at its base, wliich extended into 
the mediastinum. The wound was 
treated in the same way as formerly. 
The further convalescence was inter- 
rupted by a lesser degree of bronchitis. 

Third Oper.vtion (JIarch 3). — Ex- 
ploration was carried out through the 
prei-ious incision, but ex-tended up- 
wards by division of the costal carti- 
lages of the 5th, 4th, and 3rd ribs. 
The tumour now presented much more 
easily, and was removed witliout difh- 
eulty. A small bronchial fistula was 
present. Convalescence was much 
easier, and the wound and fistula healed 
witliin three weeks. 



Fic, 414. — C’nsc 4. Sliowing n Inreo 
tumour in the lower riphl clie'^t. 


The patient, whose weight was 9 st. 10 ! 


1). on admission (Xov. 10. 1925). weitrhed 
over 12 st. in September, 1920, '^antl 
was very fit ; there were no abnormal 
physical signs in the right chest (Fin 
4l5). ' 

Tliis case illustrates well the 
necessity of proceeding in stages 
with the more dilTicult intrathoraeic 
tumours. There is no question that 
the patient would have succumbed 
liad the attempt been made to carry 
out the complete operation at one 
sitting. In addition to this, there 
can be no doubt that the decom- 
pressive effeet of the first operation 
lesulted m the tumour being gi-adu- 
ally extruded, in a somewhat Similar 
manner to the intraspinal tumours 
operated upon in two stages. 

A point with regard to the 
amesthesia can also be stated here— 
that when the lung is adlierent there 
IS no necessity to use any form of 
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used for the first and the latter for the two subsequent stages. Bronchitis was 
a more marked feature of the first post-operative period than the otliers. 

Small and moderate-sized broncliial 
fistulffi heal over with lung tissue most 
readity if thej^ are deeplj^ situated and 
the surrounding walls of the track are 
not rigid. 

The appearance of the first skia- 
gram {Fig. 414) would almost suggest 
a malignant tumour invading lung 
tissue and arising in the hilar region, 
and only exploration pro^-ed its benign 
nature. 

Pathological Report. — (Taken from 
the specimen in the R.C.S. Museum.) (Fig. 
416.) One-half of a teratoma removed 
from the cliest operation. It is of 
rounded form, irregularly and coarsely 
lobulated on the surface, and measures 
3 in. in diameter. The section shows it 
to be of complex structure, consisting 
partlj' of areas of fat, partlj' of indefinitely 
arranged tracts and areas of fibrous tissue 
with scattered cystic spaces, some of 'which contain coagulated mucus. There are 
also opaque udiite areas of 
cartilage, and in the upper 
half a slit-like space lined 
wnth ' skin ; this caA'ity 
contained hairs. Near the 
left edge of the specimen 
are two areas containing 
bone. - • 

Microscopical 'Examin- 
ation of sections from seven 
different parts of the 
tumour shows the follow- 
ing ti.ssue ; True skin, with 
sebaceous glands (from the 
upper margin of the hori- 
zontal cleft) ; tubular 
spaces lined wdth columnar 
ciliated epithelium ; in- 
definite masses of smooth 
muscle-fibres ; lymph fol- 
licles and great numbers 
of mucous glands, manj' of 
them in the vicinity of the 
tubes lined with columnar 
epithelium, and in places 
definitely connected with 
them ; masses of hyaline 
cartilage ; numerous areas 
having the structure of 

neuroglia ; and masses of . • • a 

fatty tissue. The cyst at the right edge of the specimen is lined with a non-cihated 




•Fig. 410. — Case 4. Teratoma re- 
moved from right lung and media- 
stinum. (X §.) 
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columnar epithelium, several layers thick. In 

composed apparently of mediillated ncn-c-f.hrcs. I here are no 

malignant changes {Fig. 417). 

Case 5.— EDdotheUoma of right lower lohe. l,ohectomy : death from reaction- 
ary hemorrhage. , o- T 

H. F., male, age CO, admitted to Westminster Hospital under Sir Jame. 1 

Three vears ago the patient had severe hicmojity.sis— :1 innts (?). One 
vear a-^o he became suddenly blind in the right eye. Five weeks ago there n 
incontinence of urine when lie walked about. He complained of continual gripping 
pain in the right lower hack of three days’ dunition—worsc on walking, lie ims 
had some lumbago for eighteen years. In addition to the pain there rvas comp am 
of cough, loss of appetite and sleep, wasting, and sweating. 

Ox EXiUiiYATiox. — Cardiovascular system : mitral systolic murmur at carinac 
apex ; blood-]>ressure jfJrij ; some artcTiosclcrosis. llespiratoiy system : patch of 



Fig. 418.— (7ff.se o. Eiglit cJiesfc from 
behind, showing tumour with definite out- 
fine and without evidence of pulmonary 
reaction around. 





Fig. 419. — Ca.se 5. Lateral \’icw of 
chest. 


bronchophony at right apex— front and back ; dullness with diminished breath- 
sounds and vocal fremitus and resonance at the right base ; in the right subclavicular 
region crepitations were present, accompanpng bronchial breathing and associated 
with increased vocal xesonauce. There was considerable old dorsolumbar scoliosis, 
com ex to the right. Lrine examination : no tubercle bacilli found ; albumin and 
casts present. Sputum examination (two occasions) : tubercle bacilli not found : 
no fragments of growth detected. 

well^^'th7™7"'-f'' ‘tl9)—The right diaphragm did not move 

base’twt77 ® excavation at the right apex ; at the right 

e there was a large rounded shadow above the diapliramn — ? cyst or new m-owth 

betniJilheliCorfnS^ mth a view to showing the relationship 

lour and the lung, but proved impossible owing to adhesions between 
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the lung and the chest wall. Aspiration withdrew some blood and fibrin. The 
IVassermann reaction was negatir'e, and the blood-count was coniparativelv normal 
Ophthalmic examination disclosed loss of the upper half of the right visual field" 

Exploratory^ thoracotomy was decided upon, with a pro-sdsional diatrnosis of 
malignant disease. ® 

Operation' (Jlarch 4). — Under paravertebral aniesthesia with novocain 1 per 
cent, an oblique incision 7 in. long was made along the right 7th rib from the angle 
forwards 6 in. of the rib were resected and the pleura was opened. There were 
fine adhesions between the lung and chest wall wliicli were easily separated, and the 
condition shown in Fig. 420 was disclosed. The major portion of the lower right lobe 
was filled with a firm nodular growth. The lobe was easily^ separated from the 



Fig. 420. — Case 5, Appearance on opening riglifc pleural cavity after separation of fine 

pleural adhesions. 

parietes and the mediastinum, but was firmly adherent to the diaphragm.’^ The 
diaphragm was incised, and that portion 3 in. by' 2 in. attached to the lower lobe 
was dmded from the rest of the diapliragm. The deficiency' was closed by suture. 
The lower pulmonary' lobe, including the gron’th and the portion of attached 
diaphragm, was then partially' withdrawn from the chest. The hilimi was ligatured 
off by a series of ligatures and transfixing sutures after crushing the larger bronchi, 
and the mass removed. The chest wall was firmly’ sutured with an airtight tube 
in situ. This was clamped off and opened under fluid on the patient's return to bed,. 

The general condition of the patient at the end of operation was excellent, the 
pulse being regular, strong, and 90 per minute in rate. Apart from the period when 
the diaphragm was incised, when gas and oxygen was used for about four minutes. 
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the -whole operation -(vas com 
For the follo-vving nine hours 
the patient -was -N-cry com- 
fortable, but after this time 
the pulse commenced to 
fail. Preparations were 
made for blood transfusion, 
l)Ut, before this could be 
done, air-hunger set in,-o-ith 
loss of consciousness and 
Che\-ne-Stohes respiration, 
and the patient died rapidly. 

PosT-uonxEM Ex.vmix- 
ATiox. — ^The right pleural 
caN-ity contained 20 oz. of 
blood. The right lower 
pulmonary lobe had been 
removed. Xo secondary 
deposits were present in the 
mediastinum or visible else- 
where. The bleeding had 
apparently resulted from 
puncture of an intercostal 
vessel during suture of the 
chest wall. There were 
tuberculous excavations of 
the apex of the right lung. 

P.tTnoLOGic.vL Report. 

— (Taken from the speei- 


plcted painlessly with the paravcrlehral amcslticsia. 



Fig. -iSI.— Ca«c 5. Viou* of loucr lo)>o of riirht lun;; 
af<cr removni. The cut bronchi enn be clearly seen, and 
bc!o\r the nrcft of <bftphrapm attached to tlu* t\iinnur. No 
evidence of the growth can be seen from ilii-? n'*]>cft, shou'inL* 
that removal bn? been con^plctc. (x *).) 


men in the Royal College 
of Surgeons Museum.) (Figs* 421 and 








422.) — One half of a jdaxiform sarcoma 
removed by ojicration from within llic 
chest. The tumour is irregularly rountlcd 
in form, and is composed of an oj)a(|Hc 
white, somewhat granular-looking tissue, 
having a striated character in places. 
It is adherent below to a portion of 
the diaphragm, and in the rest of its 
extent is surrounded by adherent lung. 
The section shows the tumour to I)c 
coarsely lobulatcd. and the upper lobule 


Fig. -42*2. — Case G. Xnkocl-cye 
section throiirrb lower lobe of rierbt Itin" 
sliowing growth involving major portion 
of lobe. At tlic upper part can be 
seen an area of normal lung. (>: 


the form 


/ " - has a somcAvhat slaty colour, su^go.st- 

y' ; j i ing that the lung tissue has been invaded 

-r |jy it ; and the central part of the grou-th 

. . ’ is softened and encloses a small area of 

j lung tissue, which has apparently become 
Y_., y included betweentwo lobes of the tumour. 

external aspect of the specimen, 
where it is covered by adherent pleura, 
the groirth has infiltrated the latter in 
r flat rounded nodule showing marked vascularization at its peripberj-. 
'. — xo. 56. .(1 
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Microscopical Ewaminotion.—This shows the g^o^\•th to be a plexifotm sarcoiin 
composed of broad, branching, solid columns of cells, manj' layers thick, and lvin'<' 
in a stroma of fibrous tissue. In many places the central part of the masses Invo 
undergone degeneration. ' 

This case presents many interesting features ; (1) The definite possibility 
of successful remoA'al of a lobe of the lung containing growth, without serious 

shock, even in an old individual. (2) The fact that on occasions rare 

however, in the author’s experience — growth maj’- commence either in the lobe 
itself or in the periphery, and that it is possible in these cases to eradicate the 
disease comi^letel}’' in the early stages. (3) The value of local anaesthesia is 
■well illustrated, as those parts of the operation on the chest wall and lunn' 
itself were absolute!}^ painless, and onl}’^ when tlrere was interference ivitli the 
diaphragm and its pleura was there any sensation. 

In this case, in contrast to the others of this series, a portion of rib was 
removed for better exposure of the thoracic contents owing to the extreme 
rigidit}^ of the chest wall in an aged individual, and especiallv in one the 
subject of ad’^'anced osteo-arthritis — the danger of damaging the intercostal 
vessels is self-evident. Another interesting point is the combination of a 
malignant growth and acti^■e tubei-culosis, which has been pre^'iously described 
by many writers. 

Lastty, although an airtight drainage tube was temporaril}’’ ])laced in the 
chest, no excessive bleeding occurred through this, sliowing either that it 
became blocked with clot or that it was obstructed by the expanding upper 
and middle lobes or by the rising diaphragm. In any case, it gave a feeling 
of false security as regards haemorrhage, and hence delayed the use of such 
resuscitatory measures as blood transfusion until too late. 

Case 6. — Teratoma of right lung. Removal: recovery. 

Mrs. S., age 29, doctor's wife. 

Histoky. — Right basal pneumonia in November, 1920, followed bj’’ empj-ema 
W'hich was operated upon on Dec. 6, 1920, one pint of pus being evacuated. This 
■was performed at Portsmouth, and after a preliminary fall of temperature there 
was a rise again, accompanied by increase in the quantitj' of sputum. In February, 
1921, aspiration tvas attempted without result. In April, 1924, the original wound 
was reopened and a small quantity of pus evacuated. The temperature generally 
became lower, but there was an evening rise. Pregnancy in 1922 terminated 
normally. 

In the ■winter of 1924 there was a long spell of fever of three months’ duration, 
followed bj^ relief after the expectoration of over a pint of mucopurulent sputum 
within a -iveek. Since March, 1925, there has been an evening pjwexia of 99° to 99-0°. 
Aspiration in March Avas negatiA'e. SeA'eral examinations of the sputum failed to 
shoAV tubercle bacilli. 

On Oct. 23, 1925, the case aa'hs referred to the author by Dr. R. A. Young as one 
of either interlobar empyema or pulmonary abscess. The X-ray shoAA’ed a dark 
shadoAA' in the right lung AA’hich AA’as continuous Avith the mediastinal shadoAA’s. The 
central area AA^as dark and surrounded by a lighter zone [Figs. 423 and 424. Lipiodol 
examination only shoAA-ed A'ery early bronchiectasis of the loAA’er lobe. 

Operation. — Thoracotomy Avas adAdsed, and performed under intratracheal 
anaesthesia (Dr. Magill) on Noa% 1, 1925. A portion of the 6th rib AA’as remoA'cd 
posteriorly and the pleura opened. Fine adhesions Avere easily freed, and the aa'IioIc 
posterior part of the chest caAuty and the interlobar fissures explored Ai’ith negatiAc 
result. The chest AA'as then closed. An aspirating needle AA'as inserted anteriorly, 
and a small quantity of (?) seropurulent fluid obtained. 'SYith- the needle m sUa a 
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bxoncUi. Owing to the danger of opening 
main hronclii iirto the cavity, a firm pack 
was placed aiiainst the Inng nith a Aien 
to approximating the walls of what was 
considered to be an abscess of the hilar 
rcsiion. 

Convalescence was uninterrupted, 
and the pack was removed on the four- 
teenth day. After healing, the sputum 
disappeared and the general health was 
verj' good. Subsequently, however, con- 
ditions returned to the stains <]iio, and 
after further consultation another explor- 
ation was adrised. 



Fig. 424 . — Case G. Lateral view, 
showing tiunour area lying about I in. 
below surface of anterior aspect of lung. 
The characters are the same as in Fig. 423. 


Second Operation' (May 20, 1920). 
— Intratraclieal aniesthesia (Dr. Ma^U). 
.interior exploration was carried "out 
tlwough the original anterior incision. 
The lung adherent to the chest wall was 
incised tlwough -J in. of collapsed tissue 
and a firm-walled swelling exposed. Fur- 
ther exposure was obtained by division 
of the 3rd and 2nd costal cartilages. The 
swelling, after negative aspiration and 
packing off of surrounding area, was 






Fig. 423. — G. Shouincr cinrh 

«hn<lou* extending outuanl from tnedia^* 
tinuin into nglit hmir. Tliore \< i\ ‘imnll 
trnn?hicenl nren with n 5innll <lnrh in 

the centre. TIic site< of einpvcntn (Irninnco 
five years l>efore. nnd of pn.*vioiH explora. 
tion, can be ?ccn in the rilw. 



Fig. 42o. — C ase G. Skiagram of chest 
about si>: weeks after operation. 


incised, resulting in the escape of some sebaceous material and several hairs The 
t«mou, ,„e„ „cog„I„d or dermoid, o„d gSSly 
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from the surrounding lung. It was firmly adherent to the main hronchus of the 
lower lobe, and required careful separation. Extension occurred upwards towards 
the superior mediastinum, but the whole tumour was eventuall 3 " delivered without 
anj^ serious shock. The chest wall rvas completely sutured without drainane. 

Reaction afterwards was comparatively slight, and the chest was asptratocl of 
effused serum on two occasions. A slight leak of serum occurred through one of the 
stitch holes for a few days. The patient left the nursing home completel.y healed 
and convalescent one month from the day of operation {Fig. 425). 

Pathological Report. — (Taken from the specimen in the R.C.S. Jluseum.) 
{Fig. 426.) The tumour is of flattened oval shape, and measures 3 in. by 11 in. Tlie 
upper portion contains a cj'st, from the wall of which several short hairs spring and 
which contained sebaceous matter. The cj'st also contains a round firm bodj% which 
is attached by a long and narrow pedicle to its wall ; this is of opaque white colour 
and is covered with corrugated skin. The lower part of the specimen is composed 

partK' of solid tissue having the 
appearance of fibrous tissue, and of 
several cj'sts separated from one 
another bj"^ fibrous septa and mosth- 
containing coagulated mucus. 

Microscopical Emmination.— 
This shows that the wall of the 
larger cj'st is lined with squamous 
epithelium and contains sebaceous 
glands and hair follicles. The 
pedunculated body and its pedicle 
consist : of dense fibrous tissue 
covered with stratified epithelium. 
Tl>e ^smaller cj^sts in the lower part 
contain coagulated mucus and are 
lined bj' a single layer' of cubical 
cells, in close relation with which 
are groups of mucous glands and in 
one situation an elongated bar of 
hj'aline cartilage. In other parts 
the .specimen exhibits spaces lined 
with columnar epithelium passing 
into squamous epithelium ; and, in 
connection with the former, numer- 
ous mucous glands, Ijmiph follicles, 
and laj^ers of smooth muscle. 
Other spaces are lined with ciliated, 
columnar epithelium, and their 
walls contain mucous glands, small 
1 nodules of cartilage, and bundles of 

smooth muscle. 

The tumour also contained 
vesicular structures suggesting thy- 
Fig. 420 . — Case 0. Appearance of cystic tera- roid tissue ; and in places groups 

toma of lung removed from right lung and meclias- r>f tiilnilnr olnnds amonff which are 

tinum. The upper part has been incised and shows ii„ 

parts of the contents, (x J.) numerous giant cells. 

In this case it is significant 
that the symptoms are all dated from an attack of pneumonia follmved b) 
empyema. On account of this the history was misleading and gave rise to a 
false eonclusion, although et^en without this it would have been almost 
im 2 i>ossible to have made a correct pre-operative diagnosis. 

The value of lateral skiagrams is illustrated by Fig. 424, where the c cai 
zone can be more definitely seen to be irearer the anterior chest wall than t le 
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posterior, and by this means suggests the better angle of approaeh for oi)erative 


removal. 


One other point of interest in this case is that the imtient s lather had liad 
two superfieial dermoids removed some years before. 


Case r. — Fibro-llpo-sareoma of costovertebral nng-le. Removal : recovery. 

Mrs. L. D., age 47, referred to tlic author by Dr. G. ttasil I’riee. was admitted 

to AA’estminster Hospital on April 1C, 15)20. _ , . • , » 

History. — There were no points of any significance in the past history except 
that the patient had had a cough following dry iilciirisy four years ])rcviously. 
The present trouble conimenced with pain in the right chc.st ten months before. 
It was becoming gradually worse and more continuous, ttiougb it was not enough 
to interfere with sleep. Examination gave evidence of a patch of dvdlncss and 
diminished breath-sounds o\'cr the right che.st posteriorly in the region of the S]iine 
of the scapula and below. 

Os Esamisatiox. — X-ray Examination shoived an oval .shadow in the upper 
part of the right chest just external to the vertebral column and overlying the 



Fig. 127 . — Case 7. Skiagram showing 
tumour in upper part of right chest. 



Fig. t28.— Cose 7. Lateral skiagram, 
showing tumour arising from region of 
ccstovertcbral groove. 


-V lateral 


angles of the 5th, Gth, and 7th ribs at their posterior ends {Fig. 427). 
view shows the shadow to he nithin the chest cavitj* {Fig. 428). 

Artificial Pneumothorax (April 22). — .Artificial pneumothorax was performed and 
the lung partially collapsed. A skiagram showed the edge of the tumour bevond 
tlie lung edge above, thus proving it was extrapulmonari-. 

intrnau 20).— Thoracoscopy was performed and the instrument 

a defin te‘)oeo1°''’5 /i’® ‘^•''ectly seen from this position, but 

at^onemtion of the lung was adsible. The reason for this was disclosed 

lung^ ^ ^ tumour was found covered by adJierent 

29).— Intratracheal anaisthesia (Dr. Jlairill) The incision wac 
adc m the 7th intercostal space from the angles of the ribs fo^ard to thTaxillan' 
bne. The pleura was opened, and the tumour seen lying iu the costovertebral ^oove 
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? shown in the skiagrams. Tlie 7th and Cth ribs were snhperiosteillv 
d ided, but no portion of bone was removed. Tin's gave considerable increase of 



Fig» 429 .- — Case 7. Appearance of tumour and lung after exposure by intercostal 
incision and retraction of ribs. Tlie lung has been slightly displaced downward and inward. 
The rib above has been di\nded in order to allow further retraction, (x 5 .) 


CM.. 


exposure without any di^^sion of the soft tissues. Tlie adherent portion of the lung 
was separated from the remainder of the lobe and tlie raw area in the latter sutured. 

The nleura on the outer side of the tumour 
M-as incised, and the tumour removed from 
, its attachment to the 5th rib together 
with the adjacent periosteum. Tlie pleural 
cavity was mopped dry and the chest wall 
sutured in layers, the lung being inflated 
by positive endotracheal pressure before 
tying the last suture. Xo peri- or percostal 
suture was inserted, but the chest wall 
was firmly strapped over the dressings by 
overlapping strips in the manner adopted 
for fractured ribs. 

Convalescence was rapid and uninter- 
rupted except for the withdrawal of 5 oz. 
of blood-stained effusion on the fifth dai'. 
The patient was sitting up out of bed on 
the thirteenth da.^'. A skia^am taken 
after operation is shown in X/g. 430. 

PATironoGicAL Repout, — (Taken from 
the specimen in the R.C.S Museum.) The 
tumour is nearly circular in outline, in. 
in diameter, smooth on the surface, except 
for a portion of adherent lung, and sur- 
rounded by a delicate fibrous capsule 
(JTig. 431). In the section it is seen to 
consist of two t 5 'pes of tissue : a central dense mass ha^•ing the appearance of 
hyaline fibrous tissue, and irregular, opaque, buff-coloured areas of softer consistence, 



Fig, 430. — Case 7. Skiagram of chest five 
weeks after removal of tumour. 



INTRATHORACIC NEW GROWTHS 


which are in places divided up by narrow hyaline tracts. Tlic result of staining with 
Sudan III is shown in Fig. -132. 



Fig. 431. — Ca-’ic 7, Appearance of 
tumour after removal. Note portion of 
adherent lung removed with tumour. 



Fig. 432. — Ca<c 7. Appearance of 
luinoiir stained with Sudan JIl to 
show fat. 


Microscopic Examination (Fig. 433). — ^This shows the growth to be a lipo-fibro- 
sarcoma. It consists partly of areas of closely-packed spindle cells, partly of areas 
of small polyhedral cells and extensive tracts of fat cells of an cinbryonie type, the 



Fig. 433. — Case 7. Microscopic appearance of tumour. 


(X 275.) 


I" “'^tral parts 


; is a large admixture of fibrous tissue. 
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In this case the diagnosis of the cause of pain and the situation of the 
tumour with its relationsliip to the lung was e^'idenced by skiagrams in 
different directions before and after artificial pneumotliorax. Thoracoscopy 
was not so helpful, but rvould probably have been of more value if tlie site of 
introduction of the instrument had been higher. The appearance of the 
tumour at operation certainly suggested a benign groA^'th, as it was only 
attached to a small portion of the rib of origin and came away comjwrativch- 
easily. The microscopic aiDpearances indicate a re]ati^"ely small degree of 
malignancy, and therefore the jn-ognosis would appear to be good. X-ray 
examination at the end of six months shows a normal chest. 

SUMMARY. 

1. A series of se^mn operable intra thoracic growths is recorded. 

2. Of these, six have recovered and have apparently been cured. 

3. One patient in whom death occurred illustrates the possibility of 
primary lobectomy in suitable cases. Also the risk of damaging the intercostal 
vessels is shown, especially when rib resection is used as a method of approach. 
Lastl}'', the case shows that intrapleural haemorrhage may occur even in the 
presence of drainage withont giving rise to any external erddence. 

4. The 'T’alue of operations in more than one stage is shown in two cases. 

5. Endotracheal anaesthesia should be used where the jdeura is free, but 
gas and oxygen by the ordinary method is better M'here adhesions are present. 

6. The value of adequate X-ray examination is emphasized. Where 
possible, artificial pneumothorax should be done both as a diagnostic method 
and as a preliiuinaiy to operation, because the operati’s'e shock of opening 
the free pleura is reduced to a minimum in its presence. 

7. Thoracoscopj'', bronchoscopy, lipiodol injection, and bismuth-meal 
examination of the oesophagus may all prove valuable adjuncts to diagnosis 
and to subsequent treatment. 

In coirclusion, the author tenders his thanks to those physicians who ha^•e 
referred their cases to him, and for their kind helj:) and adduce in treatment. 
To Dr. Stanley Mehdlle and to Dr. W. H. Coldwell is also due much gratitude 
for the excellent skiagrams and their reproduction, without which the results 
attained would not ha^^e been possible; and last, and b)’’ no means least, to 
Dr. I. W. Magill for his great skill and judgement in the administration of 
the anaesthetics in the whole series of cases. 
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SOLITARY CYSTS OF THE KIDNEY. 

By ANDREW FULLERTON, C.B.. C.M.G., Br.i.i AST. 


SoLiTAiiY cvsts of thc kidncv arc rare. Yoiing.i of Baltimore, for example, 
in liis Practice of Urology, says, “there has not been a ease thseovered among 
the 12.500 at the Brady Institnte^h Cases do. however, eroj) up from time 
to time, and in recent' years several papers have appeared on this subject . 
Kretschmer.- HarpsterU 'Swartzh and Smith" have each published eases aud 
discussed the diagnosis and treatment in thc light of modern methods. 
Harpster. in describing two cases, reviews the literature and brings the munbci 
of reported cases up to 95. He has, liowevcr. omitted Kretsehmer s ease, 
which, with those more recently reported by Swartz and Smith, aud thc 
one about to be described, makes a total of 99. 

The following case was recently under my care : — 


5Irs. S.. affe 43 years. Family history unimportant. Tlie patient lias always 
been healthy and has had three children, thc last three months before being seen 
by me. .About a month after the last child was born the patient felt giddy while 
oiit walking. .About a fortnight later she complained of a choking feeling and 
became verj’ eollapsed. Her medical attendant. Dr. G. G. lodtlc. of Belfast, 
attributed her symjitoms to heat exhaustion, but made a careful physical examina- 
tion of the patient, when an unexpected swelling was discovered in the right liimliar 
region. I saw her on July 20, 1920, and found a large, smooth, rcniforni, clastic, 
movable swelling, about half the size of a melon, in tiie right lumbar region. Thc 
patient did not complain of pain on firm pressure over the tumour ; she was. in fact, 
unaware of its existence. The urine was examined and found to be free from 
abnormal constituents : there was no frequency and no history of hicmaturia. 
Cystoscopy was carried out on July 29. The urine collected through the cystoscopc 
was clear amber, acid, free from albumin and sugar, but showed on microscopical 
examination a few red blood-cells, probably due to thc trauma of the instrument ; 
pus was absent : the bladder and ureteral orifices were normal. Catheters were 
easily introduced into the ureters and passed without dilRculty the normal length 
toward the kidneys. Specimens were obtained from both kidneys : the flow on 
the right side was much freer than on the left — nearly twice as much in a given 
time. Even allou-ing for possible leakage by the side of the catheter, there appeared 
to be a decided diuresis on the affected side. Three samples were taken from each 
catheter, and the specific gra^■it^• estimated by glass heads. Thc first and second 
were similar, 1010 on the right side as against 1015 on thc left ; the third sample 
showed a specific gravity of 1003 on the right as against 1015 on the left. The 
diagnosis of a renal tumour, probably a cyst, was made from the situation, con- 
sistence, and shape of the tumour, and thc difference in the flow and specific m-aAitv 
of the urine on the two sides. 


OPER.VTIOX (Sept. 20). — The right kidney was explored through a lumbar 
incision, and, being found to contain a large cystic swelling and several small cvsts, 
was removed. The kidney, on removal, showed the following : Occupr-in'r' the 
upper pole was a large cyst, somewhat lobulated on its surface, but ap'parcntlv 
sing e, wth verj- thin, transparent walls, almost like tissue paper, over wliich coursed 


small, thin vessels (Fig. 434). It measured 3 in. x "2i 


thickened, and closely adherent to the perirenal fat. 
opaque and white. Scattered over the cortex 


2-2 in. X 2-1 in. The capsule was 


-At the adherent parts it was 
were several ven- minute cysts. 
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van’ing in size from that of a hemp-seed to that of a small pea. The ureter and 
pelvis Averc normal in appearance, and there rvas no connection betAveen tlie evst 
and the caliees or pehds. As it AA'as desired to preserve the specimen, the kidiicv 
Avas not damaged by dissection, but some of the fluid Avas AA-ithdraAA-n bA' a sA-rintre 
the needle of AA’hieh AA'as passed through the substance of the kidney into the'caA-ftv 
of the sac. The fluid AA'as straAV-coloured, AA'ith a slight haze, had a speeific "raA-itV 
of 1015, became almost solid on boiling, and contained 0-5 per cent of urea. On 
microscopical examination a fcAA- red blood-cells Avere found, but no other cellular 
deposit. The fluid Avas sterile on direet examination and on eulture. The blood- 
cells probably came from the kidney through which the needle had been passed to 
obtain the fluid. 

A microscopical examination AA-as made of one of the small cysts — the main 
cyst, being destined for museum purposes, AA-as not interfered AA'ith. The parencliA-nAa 



Fig. 434. — -Solitary cyst of the kidney. 
Condition seen on removal of the organ. 


serous cyst does not constitute it 


of the kidney m the neighbourhood of the 
small cyst Avas someAA-hat compressed and 
showed slight chronic inflammatory changes 
in the form of small round-ceUed infiltration. 
The Avail of the cyst was formed by con- 
nectiA-e tissue Avithout any demonstrable 
epithelial lining. 

Solitary serous cysts and solitary 
Jia^inorrJiagic cysts appear to belong to 
a different category. Begg,® in rejAort- 
ing a case of the latter, holds that this 
condition is totally different from the 
solitary serous cyst. He says, ‘’Large, 
solitary, hfcmorrhagic cysts are exces- 
sively rare. They have fcAV character- 
istics in common AA’ith solitary simple 
cysts, and should be placed in a different 
category”. He suggests tliat solitary 
hremorrhagic cysts ” are of the nature 
of partial hfcinatonephroses, Avhere the 
source of the bleeding remains actix-e 
OA'er a long time. This source may be 
ill the papilla: of the involved portion of 
the peh'is, and in tlie case reported an 
angioma Avas demonstrated”. According 
to this A'iew hemorrhage into a solitary 
a true hemorrhagic cyst. The present 


article Avill deal only Avith solitary serous cysts. 

Etiology. — Three a'Icaa's are held : (1) That they are due to embryonal 
rests ; (2) That they are due to failure of union betAA-een the glomeruli and 
the collecting tubes : and (3) That they are retention cysts, due to constric- 
tion of the tubules by fibrous tissue or blocking of the glomei-uli or tubules 
bA"- desquamated and degenerated cells, faA'Oured pei'haps by small ha:mor- 
rhages. The a'Icav that finds most acceptance is that they are retention cysts, 
due to constriction of the tubules by sclerosis folloAA'ing chronic inflammatoiA 
changes. The fact that small cysts, indistinguishable from those seen iu 
chronic interstitial nephritis, are sometimes found in the affection undci 


discussion lends support to this a-icav. 
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Pathology— Tlie cyst arises from the cortical jmrlion of the kidney. It 
approaches the surface of the organ and thins out the cortex, which, with the 
capsule, forms the evst wall. The latter may he lined on its inner surface 
by a delicate laver of eubieal or hat cpithclmm. hut this lining is absent m 
many cases. The contents of the cyst consist of a clear serous fluid in wliieli 
small quantities of urea, and occasionally blood, may be found. llic cist 
very rarely communicates with the ealices or pelvis of the kidney, though, 
when large, it may encroach upon these cavities, from which it is scjiaiatcd 
by a thin membrane. 

Situation and Size. — 

Situatioi ). — The cyst is usually found on one side of the body only, and 
is situated, as a rule, at one of the poles of the kidney. In Tlarjisters series 
of 95 reported cases, 39 were in the ujiper pole. 20 in the lower ]iole, 6 on the 
convex border. 2 were in horseshoe kidneys, and in 28 the site was not stated. 
In Kretschmer's case the cyst was in the lower pole, in Swartz's in the lower 
pole, and in the present case in the upper pole. 

Size . — These cysts vary in size from that of a hazel-nut to that of a man s 
head, or even larger. 

Age and Sex Incidence. — 

Age . — Most of the reported cases were in jiatients between the ages of 
30 and 60 years. Four cases in Harpster's list were in children, two were 
1 year old, one was 4. and one 8 years. The oldest patient was a male, 
age 89 years, under the care of Bockenheimer, who successfully resected a 
cyst from a horseshoe kidney. 

Se.r . — The condition is more frequent in females. Of the 99 recorded 
cases 28 were in males, 58 in females, and in 13 tlie sc.x was not stated. 

Associated Abnormal Conditions. — Complicating these cysts the following 
have been found : Inqiernephroma. cai-cinoma of tlie kidney, malignant papil- 
loma of the renal peh-is, horseshoe kidney, abnormalities of the renal blood- 
vessels. bifid iielvis, hydronephrosis and renal calculus, and tuberculosis of 
the kidney. 

Side Affected. — In the 99 cases the right side was affected in 44 and the 
left in 38. In 17 the side was not stated. 

Symptoms. — Symptoms may be entirely absent, as in the present case. 
-A. tumour in the abdomen may be accidentally discovered by the patient or 
his medical attendant. If the swelling is large it may exert pressure on the 
diaphragm or abdominal contents, giving rise to dyspnoea or gastro-intestinal 
symptoms. Pain, when present, may be constant or intermittent, and may 
be confined to the kidney region or radiate to the groin, testicle, or thigh. 
T\pical renal colic, with vomiting, may be complained of. The urine may be 
perfectly normal, as in the case under reidew. Rarely, blood, and, still more 
rarely, ])us, may be found in it. 

Diagnosis. An abdominal tumoui’, suspected as being of renal origin, is 
capable of being thoroughly investigated by the newer methods of diagnosis. 
A skiagram may be negative or may show an outline of the affected kidney, 
lyelography mil differentiate between hydronephrosis and cysts. In the 
ormer the enlarged pelvis and calices are easily recognized after the injection 
n an opaque solution such as iodide of sodium. Solitary cysts, according to 
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II I. .nr! Cnniinii ' m-V following changes : (1) Sliorteuin-r 
,r!ial'ent cniiccs; (2) Flattenmg of the nearest portion of the true 
” / ■ • nc! (3) Chnnges in the axis of the kidnej" caused by the weight of a 
r" '■ited tit cither pole. A normal pyelogram will not wholly exclude tli'e 
cv.sr which ina}’’ be so situated as not to deform the pelvis. As 

!^' vk‘it is possible to distinguish solitary cj^sts from neoplasms of the kidney 
‘old polycystic kidney by the type of distortion of the jrelvis and calices. I'u 
the present case the diagnosis of a localized cj’^stic swelling of the kidney 
seemed so obvious by other methods of examination that pyelography was 
not resorted to. Alterations in the function of the affected kidney, when 
compared with its fellow of the opposite side, may gir-e valuable information. 


In the present case an abundant flow of urine, with a specific gra\'ity of 1010, 
dropping later to 1005, on the affected side, as compared with a more scanty 
flow of urine with a specific gravity of 1015 on the sound side, was considered 


sufficient to settle the diagnosis of an affection of the kidnejr as opposed to 
a tumour of another organ or one outside the kidney. This ‘unilateral 


diuresis’ has been found in tubercle of the kidney, renal calculus, pyelitis, 
tumours of the kidney, hj'^datid c 3 ’-sts of the kidnej’-, and injuries to tlie 
kidneJ^®>® A specific gravitj^ of 1010 was, moreover, considered too high to 
be that of the urine of a hy^dronephi-otic kidnej'' of sufficient size to produce 
the tumour found on phj'sical examination. A large hj'dronephrosis is likely 
to be attended with urine of a much lower speeifie gra^•itJ^ than 1010. The 
usual specific gravitj"- of the urine of a Itydronephrotic kidney of the size of 
the organ here described would be 1005 or lower. The fact also that the 


specific gravitj'' of the urine for the affected kidnej’’ imried from 1010 to 1005 
during the examination showed, I think, that there was good functioning 


capacitj’- on that side, as mj’' experience goes to show that a badU damaged 
kidney has little or no range of concentration or dilution, but secretes fluid 
of almost uniform concentration throughout the examination. This examina- 
tion further excluded such affections as distended gall-bladder, cyst of the 
liver, o'i'arian cyst, and other tumoui-s not connected with the kidnej'. Tlie 
elasticitj' of the swelling, as felt on abdominal examination, was strongly 
suggestive of fluid imprisoned in the kidnej'. The absence of the lobulation 
so characteristic of polj'cj'stic kidnej' was sufficient to exclude that condition. 
Hj'datid cj'st rvas negatived on account of its extreme raritj' in people who 
have lived all their life in Ireland. Chromocj'stoscopj' is another method of 
diagnosis that has been used, and would prove useful in deciding on the 
kidnej' as the seat of the affection, should anj' difference on the two sides be 


apparent. 

Treatment. — Various methods of treatment ha-^'e been employed, includ- 
ing puncture, incision and drainage, enucleation of tiie cj'st, cuneiform 
resection, and nephrectomj'. Puncture and incision ha^■e been abandoned. 
Enucleation is liable to leave uneven surfaces difficult to approximate with 
any prospect of satisfactorj' union and rapid healing. Cuneiform resection 
is the method of choice in a suitable case. A wedge-shaped piece of the 
kidney, including the cyst, is removed, and the cut surfaces are brought together 
with strong catgut. This operation was first carried out bj' Tuffier, and has 
been performed bj' Moj'nihan, Mazzoni, Semb, and others. Xeiihrectomj' 
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^vill be required when the eyst i-^ latue and involves a ;,ti .1 of 11,. 1 
or wlietr other evsts are present. In the ease no\\ reeovdid i! v. .i. d. 
wise to remove the kidney on aeeonnt of the i)resenee of otln r 1 \ ; 

immature forms capable of growin" to a laru'e sj/e. 

I am indebted to Miss Itea. of the Anatomical Di parlioMi! of 
Utdversitv^ Belfast, for the aceompanyint: drawing. 
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SOME OBSERVATIONS ON THE BONE CHANGES IN 
RENAL RICKETS.* 

By E. P. BROCiaiAN, Loxdoy. 

The presence in children of chronic interstitial nephritis associated nith bone 
changes somewiiat resembling tliose seen in rickets has, of recent years, 
been deseribed by a number of observers under the name of ‘renal rickets’. 
Recentl)^ Dr. Hugh Barber^ has -written an account of the clinical features of 
this condition, which he based upon his personal observations of seventeen 
patients. The observations put foinvai'd in this paper are concerned, not 
with the clinical features of the condition, which in my patients were similar 
to those which other writers have recorded, but rather with the X-raj'^ appear- 
ances and histological changes that ai‘e seen in the bone, at the same time 
comparing these latter with the histological picture of normal bone and rickets. 


Case 1. — A boy, age 14. 
nephritis. Up to the age of 7 



Fig. 435 . — Case I. Sldagram of 
TTrisfc shoTring tj’picaJ changes in 
early renal rickets. 


CASE REPORTS. 

IVJien 2J- years old he suffered from an attack of acute 
lie had repeated vomiting, for which his mother could 
furnish no cause. When lie was 13 he began to 
complain of pains in his knees and to develop 
the deformity of genu valgum. This gradually 
increased until the time he came under observa- 
tion, when there were eight inches of separation 
between the internal malleoli. At this time he 
was passing 50 to CO oz. of pale urine daily, and 
his blood-urea was 102 mgrm. per 100 c.c. of blood. 
His muscle power was good, and there was no 
other bony deformity. The skiagrams of his bones 
(F/g. 435) illustrate, I believe, the typical condition 
as seen in renal rickets : (1) Tiie changes affect 
principally the bone in the region ot the growth 
disc. (2) The epiphysis itself is not markedly 
changed from the normal. (3) The diaplij'sis is 
slightly widened, but not to the extent seen in 
rickets. (4) The diaphysis in connection with the 
growth disc is not cupped in the same wa)'- as in 
rickets, but tiiere is an irregular area of bone 
formation. (5) There is a marked increase in the 
depth of the non-ossified area between the epi- 
physis and diaphj^sis. (6) There is no obvious 
osteoporosis. (7) The shafts of the long bones arc 
not affected in the way observed in rickets, there 
being no increase of the normal curves with sup- 
porting struts of periosteal bone. 


* From the Orthopa;dic Department, St. Tlionias's Hospital. Read before the British 
Orthopredio Association, October, 1926. 
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Fig. 43C . — Case 2, 1925, Skingxflm 
of wrist sliowing ndvnnccd chancres, 
the epiphysies being displaced from 
the shafts of the bones. 


Cose 2 ^ — A ffirl, ape 11 » tvlio, tvlicn 11 years of 
age, had an attack of acute nephritis wliieli tailed to 
cfcar up, and subsequently developed into a ehronie 
condition. She wis under treatment from ItllS to 
1025, nhen .slic died of ur.cmia. Early in 102:! — 
five years after .she first had nephritis — she began 
to develop knock-knees, this gradually increasing 
in extent, llctwccn July, 1920, and iMarch, 1022. 
her blood-urea rose from !55 mgrm. to 1(12 mgrin. 
per 100 c.c. The .skiagrams taken in 192.5 show 
similar changes to those in Case 1. with the 
addition that in the wrist there is a displiieement 
of the epiphyses of the radius and tdna {Fi!’. 

At the lower end of the femur the epiphysis is also 
displaced backwards (Fig. ‘IfiT). The only skiagram 
I possess taken at an earlier date is one of the 
knee-joint in l.Og-t (Fig. -filS). In this it nill bo 
observed that the epiphysis of the femur is already 
displaced backwards, and that the line of ossifica- 
tion of the upper end of the tibia and libida is 
apparently normal. Comparing this skiagram with 
the one taken twelve months later, it will be 
noticed that: (1) The non-ossified area between 
the cpiphj-sis of the femur and the irregular bone 
formation has increased very markedly in width, 
(2) The irregular bone has increased in extent. 
C) TJicre lias been some absorption of the bone 
at tile lower end of the shaft. (-1) The line of 
ossification at the upper end of the tibia and 



fibula is now involved. (5) There is a 
marked osteoporosis. 



P-®- SkiaCTam of k 
Itateral ^ ,cw) Xote displacement of epipli- 
of fonnu: and megular bone formatlL^ ' 


Fig. 438.— Cone 2, 1924. Earlier skinprnin 
J*..pipliysis already displaced but chance* not 
advanced. Comparo with Ft(j. 437 . 


He ISS snrs ’■'S 
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g^o^\■th had been normal until the age of 6 months, Avlien his mother said he seemed 
to stop growing and she noticed that his right foot was turning inwards. He was 
a small child for his age, was very wasted, and had marked deformities of both vipper 
nnd lower limbs, the hands being radiall 3 - adducted (Figs. 439, 440) and the feet 
twisted inwards. The tibiai showed no increase of their normalcurve. He had well- 
marked beading of the ribs, and swellings rather similar to those of rickets at the 
wrists and ankles. The skiagrams demonstrate ver 5 ^ well that these deformities 




are not due to anv alteration in the shafts of the bones, hut to dislocation of the 
epiphyses. At the^ lower ends of the radius and ulna the most recently formed bone 
is splayed out. The lower end of the tibia shows a similar condition (Fig. ‘141). 
There is a marked osteoporosis of all the bones. 

EXAMINATION OF SPECIMENS. 

It u’as from Case 3 that mj- pathological material was obtained. 
The body was very wasted and there was little subcutaneous fat. All the 
organs except the kidneys appeared nonnal. The suprarenals, ivhich 
Ashcroft states had undergone changes in one of his patients, were normal 
both macroscopicallj^ and histologicallj’'. I removed the left tibia and 

fibula. . 

The Kidneys. — These wei'e both excellent examples of the condition 
known as congenital cystic disease. Their surfaces were composed almost 
entirely of fairly large opalescent-coloui'ed cysts (Fjg. 442). The walls of 
the ureters rvere not thickened, and a fine firobe could be easily passed 
along them. Di-i'idcd in half, one of them showed, in addition to the cysts 
which were present throughout its substance, a thin cortex and atroiihiec 
medulla. 
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Histological examination demonstrated the changes 
stitial nephritis (Fig. 443): (1) The glomcnih arc n ml cvsV.c 

is surrounded hy fibrous tissue. (2) The tubules 

(3) There is a large quantity of fibrous tissue throughout the substance 
of the kidney. (4) The small arteries shon* an advanced degree of end- 
arteritis. (5) Wre is evidence of active inflammation m the presence of 
areas of mononuclear cells. 



Tig. 441.— C<i^o 3. Sho\cing similar changes in the lower limbs. 


The vails of the cysts on the sm-face are quite different in tlieir structure 
from those formed by dilatation of tlie tubules, being composed of plain muscle- 
fibres (Fig. 444), This particular section vas taken from an isolated cyst on 
the smface of the kidney rvhich can hardh^ have had any connection with 
the peh-is, the onh' part of the kidney rvhich normally has plain muscle-fibres 
in it. It is rather difficult to account for the presence of this muscle tissue ; 
but one possible suggestion is that the cyst originated from a lymphatic 
space which has become occluded by the fibrous changes taking place in 
the substance of the kidney. 

The Tibia and Fibula.~The shaft of the tibia (Fig. 442) was quite 
straight. The lower epiphysis ivas loosened and displaced inwards. The 
bone was very soft, being easily split u-ith a scalpel. The periosteum 
VOL. XIV. — xo. 56. 42 


was 
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not thickened. The bone exhibits a veiy thin cortex, with the lower epiidjvsis 
displaced inwards and an area of hremorrhage betM'een it and the diaijlivsis 
The inner part of the end of tlie shaft has been absorbed, and the outer 
part is not connected by bone to the epiplysis, but by fibrous tissue and 
the periosteum. The upper epiphyseal line, though quite unlike that of 
rickets, is not as sharp as the normal. The medulla shows a large increase in 
its fat content. 

In order to obtain for comparison crddence as to the differences from tiie 
normal and from rickets that are pi-esent in this specimen, examples u cre taken 



Fig. 442. — Tibia split longitudinally: sliows tlie displaced lower epiphysis, area of hfcniorrhage 
in relation to it, and fatty marrow. Kidney with multiple cysts on its surface. 

from children of approximately the same age. The normal tibia from a child 
14 months old was much harder and had to be dhdded with a saw. It 
exhibited a good thick cortex, regular epijdyseal lines, and a good red marrow. 
The tibia from the patient ivith rickets split fairl}^ easil)^ rvith a scalpel. It 
had an increase of the normal tibial curve, a thickened periosteujn, irregular 
epiphyseal line, and a more rmscular marrow, which also had an increase over 
the normal in its fat content. 

Histological sections demonstrating the normal bone, rickets, and renal 
rickets were prepared. 
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Normal Bone.~A section taken through the upper growth disc of the 
tibia {Fig. 445) shows the normal process of ossification taking place. Tlie 
line of ossification is a regular one. The cartilage cells are arranged in 
columns. There are regular trabeculaj of ossif 3 dng bone with the osteoblasts 
arranged in order, and a normal red marrow. 

Rickets. — section taken through the upper growth disc of the tibia 
{Fig. 446) shows a veiy irregular line of ossification. Some of the cartilage 
cells, although aiTanged fairlj’' regularlj'' in columns, have failed to undergo 



Fig. 445. — Xornial bone; line of o.ssification in the upper end of the tibia. 


calcification and ossification. There is an increased number of blood capil- 
laries M’hich are extending into the cartilage. The trabeculae of bone are verv 
irregular in comparison with the normal. The red marrow in relation to these 
bonj’’ trabecidoe has been replaced by a Amiy cellular fibrous tissue. 

Renal Rickets. — A section taken through the growth disc at the upper 
end of the tibia {Fig. 447) demonstrates A’^eiy striking changes : (1) The red 
marrow is replaced entirely by fat. (2) There is an almost entire destruction 
of the regular columns of cartilage cells. (3) Active absorption of bone 
alread}'’ formed b}'- osteoclasts. (4) Little formation of new bone. (5) The 
Avhole area wIaIcIi normall}'' should be occupied by columns of cartilage cells 
and boiy trabeculte is filled up Avith fibrous tissue. (6) There is an increase 
from the normal in the number of blood cai^illaries in this area. 
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Fig. 4-18 is a portion of the previous section under a higher power ; it shows 
an area of calcifying cartilage surrounded by a cellular fibrous tissue, a few 
cartilage cells, and an increased number of capillaries. 

Fig. 449 is a transverse section tlu-ough the fibula ; it demonstrates a 
similar condition. The red marrow is A'eiy largcl)’- replaced by fat. There 
is in the bone canals a similar condition, and the formation of fibrous tissue 
rejrlacing the bone rvhich has been absorbed. The small arteries of the medulla 
show thickening of their walls. Fig. 450 shows one of these vessels under a 



Fig. 448. — Renal ricivcts : portion of previous section under n higher magnification. 


high power. The muscular coat is markedly thickened, and there is a degenera- 
tion of the endothelial cells lining it, Avhich are large and highly vacuolated. 

Fig. 451 is a section taken through the tissue in contact with the lower 
tibial epiphysis ; it shows an entire absence of bone and a large organizing 
clot containing a quantitj^ of old blood jngment. 

Longitudinal sections through the shaft of the tibia demonstrate the 
presence of large numbers of rvell-formed osteoclasts lying beneath the peri- 
osteum, between it and the bone, which are actir’^ely absorbing bone. ‘ 

Comiiaring the changes that rve find in renal rickets rvith rickets and the 
normal bone, we observe : — 

1. The shafts of the bones in renal rickets are straight, and the deformities 
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Fig. 440. 

Renal rickets : 
transvei'^e section 
tliiongli the fibula. 
Note the partial re- 
placement of reel 
nlalTo^^ witli fat, 
and the thickening 
of the vessel u-nll. 
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Renal rickets: 
vessel in inedullarj’ 
cavity of fibula under 
higher magnification, 
^^oto the thickening 
of the muscular coat, 
and degeneration of 
the endotliehal cells. 
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when they develop are not, as in rickets, due to an increase of tlie normal 
curve, but are the result of separation and displacement of the epiphj'ses. 
This displacement is seen most markedly at the lower ends of the femur, tibia, 
radius, and ulna. The direction in which the epiphyses are displaced is, I 
think, governed by the pull of the muscles in relation to them. 

It is not desirable to correct the deformities by osteotomy, primarily 
because of the danger of ursemia following the ansesthetic, and also the 



Fig. 451. — Renal rickets : section of old liicmorrhnge in relation to the lower epiphysis of the tibia. 


defonnit}^ tends to recur. The deforming process — actual solution of con- 
tinuity in the neighbourhood of the growth disc — is progressive, and the 
deformity has been knoum to recur after correction. 

2. The red marrow is replaced by a fat marrow, more advanced in some 
bones than in others. 

3. There is very little bone formation. 

4. There is active bone absorption by osteoclasts both in the neighbour- 
hood of the groM'th disc and also of the shaft of the bone beneath the periosteum. 

5. Replacement of the absorbed bone by fibrous tissue. In rickets there 
is a quantity of fibrous tissue laid down among the trabeculm of bone which 
have been formed, but in renal rickets it is very much increased in extent. 

6. Thickening of the walls of the arteries in the medulla, with degeneration 
of the endothelial cells lining them. 



BONE CHANGES IN EENAL BICKETS <05 

7. An increase in the number of capillaries in the region of the growth 
disc as compared both with the normal and with rickets. 

It apijears that chronic interstitial nephritis has always been in c.xistcnee 
in these patients for a long time before they dcvcloj) any deformities jind 
the changes become manifest in the skiagrams ; also that these changes arc; 
progressive and appear in some bones before others. The lower ends of the 
long bones apparently are involved before other sitnatioiis. It is reasonable, 
therefore, to suppose that they arc in some way dejiendcnt u])on the lailure 
of the kidneys to carry out their function. 

The severity of the nephritis as shown by the section of the kidney is very 
obvious, and there appears to be very little normal gland left to carry out its 
functions. I would suggest as a hypothesis that this faihirc on the ]>art of the 
kidney allows a toxic condition to arise which inducnccs adversely the delicate 
cells in the region of the growth disc and also the cells of the red marrow : 
and also that in the former their place is taken by fibrous tissue for the most 
part, and in the latter by the deposition of fat. In the section of the tibia the 
red marrow is ahnost entirely so replaced, but in the fibula this lias not advanced 
to such a degree, showing that the condition is a slowly ])rogrc.ssivc one. 

There is no evidence that the nephritis in these children is due to an 
ascending infection of the ureters, nor that it is related to nutritional changes, 
though the latter is a possible hypothesis. Another possible suggestion is 
that, whatever the factor which produces the chronic nephritis may lie. it also 
subsequently causes the bone changes to take place. 

I desire to express my thanks to Professor L. S. Dudgeon and Dr. A. L. 
Urquhart for their assistance and advice in the jircjiaration of this paper. 
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A CASE OF B. WELCHII CHOLECYSTITIS. 

By E. PEARCE GOULD and L. E. H. WHITBY, London. 

Tire patient, a niarried Avoman, age 43, with Hvo children, was admitted to 
the Middlesex Hospital on November 7, 1926. She gave a vague lu'storv of 
slight indigestioii for the past few months. Taa-q days before admission she 
Avas seized AA-ith sudden severe pain in the right upper abdomen. On the 
day before admission she A^omited tAA'ice. 

On Examination. — T he patient’s temperature AA-hen first seen aams 90°, 
pulse 100, and her respirations Avere 2S. She appeared to be in considerable 
pain, chiefly in the right upper quadrant of the abdomen, but also extending 
doAvn to the right iliac fossa. There Avas no rigidity of the abdominal muscles, 
and the respiratory movement of the abdominal Avail Avas free and equal on the 
tAA'o sides, but a deep inspiration produced exacerbation of the pain beneath 
the right ribs. Dec]i jialpation in this area elicited tenderness beneath the 
right costal margin, AAdth reflex local contraction of the abdominal muscles. 
Nothing abnormal Avas detected on pelvic examination. There Avas no 
jaundice, and the urine Avas free from abnormal constituents. During the 
succeeding tAvent 3 ’'-four hours the pulse-rate rose to 108, and the temperature 
to 101-2°. A diagnosis of acute cholecystitis Avas made, and operation adA’ised. 

Operation. — T he operation Avas performed on Noa^ 11 under general 
anaesthesia after a preliminar}'- injection of morphia and atropine. The abdo- 
men Avas opened bj'’ a right upper pai-amedian incision. The gall-bladder 
AA'as obscured by a thick pad of injected omentum Avhich Avas stripped easii}', 
rcA^ealing a moderately distended and uniformly injected tense gall-bladder. 
The organ Avas remoAmd Avithout dilBcuIty, there being no inflammatory 
adhesion to the INer, and no apparent disease of the adjacent part of the 
liAmr. The abdomen AAns closed, a drainage-tube being inserted doAAn to the 
stump of the c 3 ^stic duct through a stab puncture to the right of the incision. 

The temperature fell to normal on the fifth da}^ and the pulse to 88, 
Thereafter the patient made an uninterrupted recovery, leaAung the hospital 
in appai'enth^ perfect healtli on the tAA'ent 3 r-first da 3 n For tAventj’^-four hours 
after the operation some bile escaped from the drainage-tube, but after this 
time tliere aams no further discharge of an}'' kind, and the tube Avas removed 
on the fifth day. 

After remoA’al, the gall-bladder aa'us aspirated, and the fluid, AA'hich had 
a rancid odour, Avas submitted for bacteriological examination. The organ 
Avas then slit up, and found to contain from tAventy to tAvent 3 f-fiA'e pale 
faceted gall-stones, the largest about 1-5 cm. in diameter. Some of these 
also Avere foi’Avarded under sterile conditions to the bacteriologist. Further 
iiiA'Cstigation of the organ rcA'caled slight uniform thickening of its Avall, Avith 
uniform injection of the coats, but in addition the greater part of the mucous 
membrane had undergone gangrene in iiatches, the interior presenting tlie 
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a])pearance of a mosaic of green gangrenous areas surrounded by intensely 

congested but living mucosa (Fig. 452). 

^Bactekiological axd Histologicae Examix.xtion.— Tins was earned 
out in the Bland-Sutton Institute of Pathology and resulted as follows 

Fluid Coiifcuts.— The fluid was composed of thin blood-stained bile, 
containing a good deal of cellular debris, but only a feu ])us cells. It uas 
odourless on reaching the laboi'atory. Gram-stained smears sho^^cd t ic 



Fig, -452. — Gall-bladder showing gangrenous patches, 

presence of large numbers of Gram-positive thick bacilli morphologicallv 
resembling B. zeeJehii. Aerobic cultures in broth, on agar, and on scrum agar 
"ere sterile, nlrilst anaerobic cultures on serum agar and in milk gave a 
profuse growth of an organism similar to that found in films. The culture 
in nil • produced a typical ‘stormy clot’ reaction in twenty-four hours, and 
su eu tures in various sugars gave a positive fermentation reaction in glucose, 
lactose, with no reaction in salicin. These reactions and 
ual features served to identify the organism as a true B. xvelchii. The 
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organism had marked iiasmolytic power, but no exotoxin could be demon- 
strated in a forty-eiglit liours’ meat-broth culture. An intramuscular injection 
of bacilli into a guinea-pig pro- 
duced intense gas gangrene and 
death within twenty-four hours. 

Stones . — These proved to be 
composed of pure cholesterol 
■without pigment. After repeated 
washings in saline several of the 
stones were incubated in broth, 
both aerobically and anaerobic- 
allj''. No growth was obtained 
in forty-eight hours in either 
case. The stones were then 
ci’ushed and incubated again. 

From each of the six crushed 
stones B. zvelchii was obtained, 
and in addition, from two of 
them a typical Streptococcus 
fcecalis. 

Gall-bladder . — ^A section of 
the wall of the gall-bladder 
showed extensive ulceration of 
the mucous membrane and an acute inflammatory reaction with polymorpho- 
nuclear infiltration extending into the muscular layers. The mucous mem- 
brane was in many places polypoid, and showed evidence of long-standing 

chronic inflammation. The most 
noticeable feature of the section 
was the presence of numerous 
clear spaces, particularly in the 
muscular layer {Fig. 458) — pro- 
bably due to gas bubbles. 
Gram-stained films showed B. 
ivelchii to be nimierous in tlie 
ulcerated mucous membrane, 
and also in fair numbers in the 
deeper muscular layers {Fig. 
454). 

The absence of pronounced 
toxic symptoms before opera- 
tion, the uncomplicated con- 
valescence, and the complete 
recovery in this case of B. xrelchii 
infection would appear to be due 
to a combination of favourable 
Fig. 454. — B. welchii in wall of gall-bladder. circumstauces : first, inasmuch 

as the infection was confined to 
the gall-bladder, the focus was capable of complete removal bj' operation , 





A CASE OF B. WELCHII CHOLECYSTITIS 649 


sccoiidlv. the organisms in the interior of the gall-bladder were m pvirc 
culture.' i.e.. not associated with a virnlcnt strain of another organism such as 
a streptococcus : in addition, the previous health of the patient was good, 
and the strain of the organism was not one productive of exotoxins. 

The presence of numerous gall-stones of some size, and tlic ]iolypoid 
condition of the mucous membrane, suggest that inflammatory disease of the 
.rail-bladder had been present without symptoms for some little time, and it 
tmuld appear probable that the B. uclchii itwaded tl\is already damaged 
orcau and set up a sudden acute disease, although on this assumption it is 
difficult to explain the presence of this organism in all the six stones cultured 
after crushing. Infective conditions of the gall-bladder arc almost universally 
caused by intestinal organisms, and in view of the frequency with which the 
B. ii-ekhU is found in the intestinal flora, it is suqirising that cxhausliyc 
bacteriological studies of the gall-bladder contents have failed to detect it, 
c.xcept on the rarest occasions. Thus in over a thousand eases studied at 
the Johns Hopkins Hospital and elsewhere'.-,^ no instance of B- nrlcliii 
infection is reported, and the only two cases of this disease published, of 
which particulars arc subjoined, were each looked upon as unique. 

Thus in 1922 Halle and 3Iarquczy’ report details of a woman of GO. 
previously healthy, who was seized with sucldcn jjain in the right side, with 
vomiting, which subsided after a few hours. Five days later, after a ])urgc. 
acute symptoms occurred and she was admitted to hospital with ])ain in the 
gall-bladder area and signs suggesting pneumonia and jilcural effusion at the 
right base. Operation was ])crformcd under a local amesthctic ; no ))ns was 
found in the peritoneum, but six to ten lesions suggesting fat necrosis were 
observed in the omcntiun, and one of these was removed for examination. 
The patient's grave condition did not allow of cx])loration of the gall-bladder. 
She died four days later, and at the jjost-mortem the gall-bladder was found 
to contain blood-stained fluid and gas, but no stones. It was very adherent 
to the liver and surrounded by omental adhesions into which perforation had 
occiured. B. u'clchii was recovered from the piece of omentum rcmo\’cd at 
operation, and also from the gall-bladder, liver, and sj)lccn, inoculation into 
a guinea-pig proving fatal in ten hours. Histological c.xamination revealed 
the presence of the organisms in the wall of the necrotic gall-bladder, in the 
portal vein, and in small munbers in the lobides of the li\'cr. The ease was 


considered to be unique, and looked upon as a jirimary- infection of the gall- 
bladder with the B. xcelchii followed by a fatal septicaemia. 

In 1925 L. Kirchmayr^ reported a case of a man of 04 who suffered from 
acute abdominal pain for a short time, followed by a })eriod of freedom of 
tourteen days, and then a further attack of pain, on account of which he 
uas admitted to hospital with a diagnosis of acute appendicitis. He was 
s ightly jaundiced, the gall-bladder was palpable and tender, the li^•cr enlarged, 
and a trace of bile found in the urine. At operation a gall-bladder as bi^ as 
a IS and adherent to the duodemmr and lesser omentum Avas rcmoA'ecl On 
puncture It contained a mixture of bile, blood, and gas, and a quantitv of 

scctiorlf"!^ ' ^ seed: A 

"ith nuilth gall-bladder revealed diffuse acute gangrenous inflammation 
multiple old abscesses in the thickened wall. The fluid obtained from 
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the gall-bladder was found to contain organisms M-hich gave the cultural 
tests for B. welchii. The patient made a satisfactory recovery, and when 
last seen some months after the operation Avas in good health, the liver 
enlargement haAung subsided. 
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FRACTURES OF THE MALAR-ZYGOMATIC COMPOUND: 
WITH A DESCRIPTION OF A NEW X-RAY POSITION. 

By H. D. GILBIES, T. POMFRET KIEXEU, 

.v>-D DUDLEY STOXE, London'. 

lias been vritteii during late years about fractures of tlic long bones. 
Fractures of the bones of the face have received little or no attention. II 
excuses are needed for the writing of the present paper, they are to be found 
in the comparativelv common occurrence of the fracture discussed, in tlic 
extreme scarcity of mention of it or its treatment in surgical literature, and 
in the fact that even well-known pathological museums do not contain a 
single example. IModern text-hooks of surgery and fraetnres deal with frac- 
tures of the malar-zygomatic compound so sparingly that one must be content 
with a few stray references or a paragra])h on maxillary fractures, or be 
guided by a terse sentence or two covering this subject. The very considerable 
disability which the fracture produces, together with the unsightly deformity 
in facial contour, are usually not fully recognized and frequently go untreated. 

Definition. — We wish to limit the present ])apcr to a consideration of 
fractures met with from the auditory meatus behind to the external angular 
process of the frontal bone above and to the maxilla and orbit in front. 

Occupying, as it does, a most prominent jjosition amongst the bones of 
the face, the malar-zygomatic compound bears the brunt of resistance to 
violence from many directions. It is not generally realized how great a ])art 
in the protection of the eye is played by this prominence, and it is only when 
a number of cases of fracture of this tyjje have been studied that it is rendered 
ob^'ious to what a great extent that protection is lost, and how prone to serious 
injury from even such a large object as a tennis ball the eye has become. 

Etiology. — Fractures in this region arc always due to direct violence. 
They result, on the playing field, from blows with the point of the elbow or 
from kicks : they are produced by falls on the face ; and they are especially 
common in motoring accidents. Our experience is contradictorv to that 
of surgical authors who state that fractures of the malar bone arc unusual. 

Diagnosis.— In a tj-pical case diagnosis may be made at sight once the 
characteristic appearance has been fully recognized. A peculiar facies is 
present, due chiefly to a certain flatness of contour and an absence of expres- 
sion on the affected side. ;Mobility and crepitus are rare, but by careful 
investigation the lines of fracture may often be detected by palpation. The 
outstanding feature is a definite flattening of the cheek in its upper part and 
a iulhiess in its lower. This is made clearer when the area is examined from 
''■•u traumatic effusion has subsided. Depression, as compared 

I the ojiposite side, will often amount to half an inch or more. Examina- 
loii troiii 111 front, assisted by palpation, reveals abnormal irregularity in the 
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infra-orbital jnargin, abor’e the outer cantlius, and sometimes in front of the 
ear, Avhere the stump of the zygomatic process of the temporal bone stands 
out. Palpation in the mouth reveals unnatural resistance to the finger passed 
along tlie ascending ramus of the mandible and between this and the maxilla. 

At first there is much bruising and swelling, and these, as in cases of frac- 
ture of the nasal bones, mask the depression and fracture to such an extent 
that the underlying condition is entirely overlooked ; in tlris way arises the 
necessity for late and difficult, instead of early and reasonably simple, treat- 
ment. Frequently— almost always — there is unilateral epistaxis due to 
damage to the mucosa of the antrum. A ‘black eye’ is present, together with 
conjunctival ecchymosis. Mastication is interfered with on account of pain 
produced by any attempt to use the masseter muscle, the attachments of 
which to the fractured and displaced bone are damaged. Mechanical obstruc- 
tion to jaw mormments may also be present, and is due to the pressure of 
indriven fragments of the zygoma on tlie coronoid process or the tempoivil 
muscle. Pain may be traced to damage in the region of the infra-orbital 
nerve, whilst from the same cause there may be numbness over the area of 
disti’ibution of this nerve. The mandible usually deviates to the opposite 
side — a position which appears to be one of mandibular rest. Limitation of 
eye movements may be jn-esent where there is much interference with the 
floor and margin of the orbit. 

Varieties of Fracture. — The malar bone represents a strong hone on 
fragile supports, and it is for this reason that, though the body of the bone is 
rarely broken, the four processes — frontal, orbital, maxillary, and zygomatic 
— are frequent sites of fracture. The bone is frequently separated from all 
its attachments and displaced cn masse. When the anatomical position and 
structure of this bony element are studied, together Avith its susceptibility to 
blows from very divergent angles, it will be obA'ious that the lines of fracture 
and the displacement produced rvill vary in almost every case. Wliilst bloAvs 
at right angles to the surface produce direct depression and sometimes com- 
minution of the bodj^ of the bone, blows from behind or from the front, from 
below or from aborm, produce sliding and tilting of the bone, and the degree 
of dejrression and dis23lacement rmries according to the direction and con- 
tinuance of the force. 

Four sites of fracture are found, corresponding with the points of articula- 
tion of the bone, namely; (1) Zygoma ; (2) Infra-orbital foramen region 
orbital process ; ( 3 ) Supero-external orbital margin— frontal process ; (4) 

Anterior Avail of antrum — maxillo-malar articulation. Fracture of the infra- 
orbital margin occurs near its mid-point, and the inner extremity of the outer 
fragment may jn-oject forwards and upAA'ards into the loAver conjunctival 
fornix, Avhere it can be seen and felt. The fracture line extends doAvnAvards 
through or near the infra-orbital foramen. Fracture in the region of articula- 
tion Avdth the frontal bone produces an irregularity of the orbital margin in 
its upper and outer quadrant, AA'hilst a similar irregularity maj'^ be palpated 
by the finger passed along the zygomatic arch. In cases AA’here the SAvelling 
has already subsided these irregularities are easity seen. The mass of bone 
separated by these lines of fracture is usually driA’en into the antrum anc 
becomes imiracted there. 
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Complications.— Situated in a region bounded by such structures as 
tlie eye, the antrum, the nose, and the infra-orbital nerve, a fracture, with 
such displacement as occurs in most cases, is liable to iin-olve some or all of 
these important structures. Such complications as nerve injury, eyeball 
injury, and involvement of- the antrum or nose arc quite common. In the 
majority of cases the anterior ■\vall of the antrum is crushed, and a suppurating 
liffiinatoma may result. It is essential that a careful watch be maintained 
for such an occurrence. 



in isSinta'll'l? STOxz).-X„lhi„g is more valuable to the surgeon 

before and abp nxren, of injury and the position of the fragments— both 
inbtoe of the T' neeure”a satisfactory 

used n-as called' for. “ technique from methods fornicrly 
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Supero-infcrior View of the Skull . — The skiagram is taken with the tube 
below the coueh. The patient kneels on a stool faeing the eouch, the elbows 

resting on it. An air cushion of suitable length 
(15 in. to IS in.) is blown up tight, the patient 
leans Avell forward ON^er the coucli, and the 
cushion is placed under the chin. 

Malar -zygomatic Region . — ^Firm supports are 
placed in front of the patient to the level of the 
top of the head. The fluorescent screen is then 
placed on the patient’s head, and the tube box 

Fig. 450. — Slciagram of a ca.?e before operation: 
fracture of left zygomatic arch ; snpero-inferior view 
of left side of the skull. Head not tilted. 

is pushed over as close to him as will allow of 
the rays just missing the chest. The diaphragm 
is then adjusted to cut out scattered radiation. 
The plate is placed in position. The patient is 
instructed to hold the breath, and the exposure 
is made as rapidly as possible. [Figs. 455-7.) 

A symmetrical picture as a rule does not 
give the best view of the zygomatic arch ; the 
head has to be tilted slightly, usually away from the injured side, to get 
the arch to stand out as clearly as possible from the head. 







Fig. 457.— The same case as in Fig. 45G, after operation : bones of th.e arch replaced. 

' Head not tilted. 
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A similar teclinique is now employed to obtain eertain views of the lower 
jaw. a film being gentlv held between the teeth of the patient. Tins supero- 
inferior view has proved instrumental in demonstrating many anatomical 
details of the skull hitherto hidden by superimposition. 

Treatment— The methods of treating a fractured malar bone recom- 
mended by the various writers who have reported cases include simple digital 
manipulation under general anaesthesia, external manipulation by means ol 
cow-horn dental forceps grasjiing the edges of the bone, traction and elevation 
by means of wire or heavy bone elevators (Bevan, Matas) passed through 
small local external incisions, and elevation via an incision in the mucosa of 
the gingival sulcus at the canine fossa (Lothrop). 


Our technique, which has now been used successfully in a number of 
cases, differs from those mentioned. The temporal region of the scalp is 
shaved, and the usual skin 


preparation is carried out. 
A curved incision, 1-| in. long, 
is made over the temporal 
muscle and well within the 
hair-line. The edges are re- 
tracted ; a small incision is 
made in the temporal fascia : 
and a long, thin elevator is 
passed domiwards on the sur- 
face of the teniporal muscle 
until it lies deep to the dis- 
placed bone. ^Yhen the lever 
is inserted in the correct 
fascial jilane it slips under the 
depressed bone in a most 
con^•incing manner, while the 
operator’s hand rests on the 
firm support given by the 
skuU. The latter should be 
protected from local pressure 
injury by a large gauze pad. 
By careful levering move- 
ments the whole bony mass 
is elevated into correct posi- 
tion ; a finger on the various 



Fig- 45S.— llalar-zypomntic reposition : illustration 
of teclinique. 


points referred to previously is used as a guide to determine when this result 
Jias been achieved. (F/g. 45S.) 

fnr cases there is no tendency to recurrence of the displacement, 

ment SeeM T- muserdar contractions to produce it. The improve- 

disinimetorl ' ' spectacular, and the bony mass, when thus 

the lever nnd Position with ease by the combined use of 

hv a md V * w certain amount of fixation can be obtained 
a pad strapped to the face below the malar prominence. 
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In old neglected cases it is often necessary to cut down on individual 
points of fracture before the bone can be satisfaetorily freed ; the lines of 
ineision required for this are frequently deeided by scars already present. In 
most eases, however, it is possible to i-efracture at these points by means of a 
ehisel or osteotome driven into the lines of fracture from the temporal incision. 

Skin contraction and absorption of bone in old cases render replacement 
more diffieult and recurrence of deformity more likely. In two of our old 
eases it was found necessary to wire tlie bone in position in the external 
angular proeess region in order to retain it in its corrected position. 

Retention by intra-oral methods has proved irksome to the patient and 
unsatisfaetory. 

It is sometimes necessary to make an intrabuceal ineision in order to 
relieve impaction in the region of the antrum. It is necessary to repeat the 
warning already given regarding the possibility of antral infection. Much 
damage may have been produced here already, and operative interference 
may easily lead to a lighting up of latent infection which calls for the estab- 
lishment of free drainage. 

The temporal incision is closed in the usual way, and no drainage is 
necessary. 

Advantages. — Tlie advantages of this technique are self-evident : (1) 
The incision is made in a region where the resultant scar is negligible. (2) The 
wound is far enough removed from the bruised and swollen parts for infection 
to be avoided. [(3) The field is free from important nerves which might be 
injured during the operation. (4) The lines of foree to be exerted in levering 
the bony mass into position are more easily obtained through this approach 
than any other. 
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SHORT NOTES OF 
RARE OR OBSCURE CASES 


A CASE OF ALBERS-SCHONBERG’S DISEASE. 

By H. R. sear, Sydn-i:v, X.S.AY. 

Albers-Schoxbekg's disease {Marmorknochcn ; marble bones) is an cxtrcnicl_\ 
rare condition; W. G. Alexander, in 1923, could find only 9 cases. 7 occurring 
in Germany. 2 in America. The following case is briefly recorded, as the bones 
show some unusual characteristics. The typical features of this disease arc 
the extremely dense changes in all the bones, especially the ends of 
the diaphyses ; with marked 

anremia, due probably to the -r- — 

diminution of the medullary ^ 

spaces ; enlargement of the /" . , 

spleen and liver ; pressure 

on the cranial nerves, witli 

optic atrophy, nystagmus, I . 

etc.; hydrocephalus; inter- * . 

ference with dentition; and 

necrosis of the jaws. This 

case presented all the clas- 

sical features. 

J. P., male, age 6 years, 
was referred to the Royal 

Alexandra Hospital for ’ ■>*.■ 

Children, Sj^dney, on [^June ' ' 

22, 1926, for treatment of ' 

his mouth and jaws, which 
were extremely septic. He 
was admitted under Dr. 

Edgar Stephen, with whose ^ 

permission I am publishing 
this brief account. 

History. — The family history showed no evidence of any familial disease — 
he was the only child of an elderly primipara. The Wassermann reaction was 
negative, as expected. Syphilis does not appear to be the causatir-e factor, nor 
do the bone changes, as determined by X rays, suggest it. At birth the child 
was noticed to have a peculiar-shaped head (Fig. 459) ; at the age of 12 months 
ins head seemed to enlarge unduly. He has alwavs been pale. The mother 
thinks he had always been blind, or partially so. Jlentally, he appeared 
alert and intelligent. Fir-e months before admission the teeth became carious ; 
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Fig. 4C0. — Compare with Fig. 4C1. 





Fig. 4C1. — Enlarged from upper right' 
hand quarter of Fig. 400. 




I 


* i 




Fig. 403. — -Comparo with F/fir. 407. 


Fig, 4G2, 
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an ^llcerati^"e stomatitis developed which did not yield to the usual dental 
treatment, and for that condition he Avas referred to the Children’s Hospital. 
A tumour appeared on the left side of the mandible tAvo Aveeks after admission. 

Examination.- — The head Avas unequally enlarged, hut the bony tissue 
had a solid uniform feel ; no soft patches could be detected. The femora had 
a flattened feel, most marked at the loAver ends. The child could AA'alk. There 
Avas a small rounded tumour at the angle of the mandible on the left side. 
The liver and spleen Avere greatly enlarged. The child could just distinguish 

objects, but AA^as unable to read. There Avas 
a bilateral dAergence to the right side, 
and nystagmus. He appeared intelligent. 

The blood-count sliOAved a marked 
anaemia, AA'ith a red-cell count of 1,200,000 
and a colour index of 1 : there Avas marked 
anisocytosis and poikiloc 3 dosis, together 
Avith nucleated reds and a fcAV mjmlocytes. 
The AA'hite count Avas 9000, A\dth a rela- 
tiAm increase in lymphocjdes. Estimations 
of the calcium content of the blood Averc 
made on tAvo occasions bj’’ Dr. TidsAvell, 
but in neither AA'as there any departure 
from normal. 

The child was remoA^ed from the 
hosjiital and died outside ; an autopsy 
Avas refused. 

The radiographic features of this 
disease are the generalized nature of the 
bony lesion ; all bones without exception 
arc iiwolAmd ; but especially the ends of 
the diaphj'^ses for some distance from the 
epiphj’^seal lines ; these parts assume an 
extremeljf dense structure — hence the name 
‘marble bones’. The cranial bones are 

inAmHed, and this leads to narroAving of the 
Fxo.467.--Eniarged^|ht^hand top portion the nerve symptoms. 

The points especially Avorthy of note 
in this case {see Figs. 459-467) are : (1) Some of the bones have a curious 
longitudinal striation {Fig. 461), especialty the radii, tibire, and femora; 
usually a transAmrse striation has been shoAAm radiographicalty. (2) The 
epiphyses are not uniformly dense as described before ; but there is a definite 
more transi'adiant centre {see upper tibial epiphj^ses). (3) The shafts of the 
diaphyses of the metatarsals and metacarpals sIioav a curious hour-glass 
central dense area {Fig. 467) surrounded by a more transradiant layer just 
underneath the cortex. This is quite different from the usual descriptions 
of the radiographic changes in these bones in this condition. 

For fuller details of this disease the reader is referred to a paper Avritten 
by W. G. Alexander in the American Journal of Roentgenology for Aiiril, 1923. 
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TWO CASES OF CARCINOMA OF THE COLON WITH 
EXTENSION TO OTHER PARTS. 

By E. R. feint, Lkkus. 


I SAW tlie first case, a ladv. age 43, on Oct. 29, 192G. For two months before 
this she had had a little loss of energy and latterly some breathlessness. 
Apart from this she considered herself quite well, tltoiigli her friends had 
commented upon her loss of colour. Slic consulted her doctor on account of 
the shortness of breath, when he discovered a lump in tlic abdomen.^ On 
Oct. 29 she was e.xtremely anaemic, but had no other symjitoms at all. Iherc 

had never been any abdom- 



Fig. -ICS. — -Posterior vieiv of excised specimen : showing 
the resected piece of duodenum on the posterior aspect of 
the growth. 


inal pain, no loss of wciglit, 
no distention, no hnemor- 
rhage, and the bowels acted 
regularly, the motions being 
of normal consistency. 
There was a hard lump in 
the region of the hepatic 
flc.xurc, which I diagnosed 
as a growth in the upi)cr 
])art of the ascending colon. 
On Nov. 10 she was given 
a pint of blood by the 
citrate method. 

OPEii.mox (Nov. 11). 
— A lumji the size of a 
small apple was found at 
the hepatic flexure, firmly 
adherent to the sceond part 
of the duodenum. There 
were several enlarged 
glands at the lower border 
of the duodenum and along 
the course of the right 
colic artery, but no obvious 
secondary deposits any- 
where. The last 6 in. of 


the ileimi, the caecum, 
ascending colon, and half the transverse colon were excised together with a 
large piece of the anterior and lateral walls of the duodenum and the 
involved l\nnphatic area all in one piece {Fig. 468). The duodenum was 

closed and a lateral anastomosis made between the ileum and transverse 
colon. 


The patient made an unintenmpted reco\-ery. A microscopic section 
coutirmed the diagnosis, and there was so much narrowing of the lumen that 
1 would only pist take one’s forefinger. The unusual features of this case 
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were the absolute freedom from pain, the regular action of tlie bo«’eJs, and 
the normal formation of the fajces throughout. 

The anjemia, which was so profound as to be easily mistaken for the 
pernicious type on superficial examination, is usually seen with carcinoma 
in this position. This is an interesting fact ; carcinoma in the left half of 
the colon, and indeed in any other situation, with the exception of the stomacli 
sometimes, ne^mr produces this degree of an.nemia. In type it is a secondary 
amemia, and I suggest as a possible explanation that something is absorbed 



from the diseased colon, Avhich, rvhen it arrives in the liver, interferes witli 
the re-synthesis of haemoglobin ; it may be that urobilin is normalty absorbed 
from this region, and is altered in some waj'' when disease exists here, so tliat 
it cannot take its proper part in the formation of haemoglobin. 

The second case was a man, age 43, seen on May 23, 1926. For three 
months he had had frequent attacks of colicky pain, becoming progressively 
more frequent and severe and accompanied by alternating constipation and 
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diarrlioea. On one occasion he had a threatening of complete ohstmction. 
There had been much flatulence at times with distention of tlie abdomen : 
he had lost 3 stone in weight. There had been no obi-ions Incniorrliagc, and 
he did not show marked anteniia. A fixed mass could just be felt under cover 
of the left costal margin. A diagnosis was made of growth m tlic splenic 


Operatiox (Jrme 1).— A large fixed lump was found at the splenic 
flexure as big as a tennis ball. It was adherent to the spleen and to the tail 
of the pancreas, but on incising the peritoneum on the outer side of the colon, 
it was possible to get behind the growth, and as there were few palpabh 
enlarged glands and no secondary deposits, the whole mass was removed, 
taking the distal half of the transverse colon, the s]flenie flexure and growth, 
the descending colon together with the spleen and the distal third of the 
pancreas. A lateral anastomosis was made between the transverse colon 
and the sigmoid. The pancreas was crushed with a Parker's elamj) and a 
running stitch carried round this. After slipping the claiu]) off. the ligature 
was drawn tight and the stump of the pancreas covered with omentum. Five 
months later the patient had put on weight and was feeling well. The bowels 
were acting normally and the urine was free from sugar. 

At fii-st sight this apiieared to be a hopeless case, but when it was found 
that the growth could be raised from the ])osterior abdominal wall, it was 
thought to be worth while attempting removal, as growths in the colon are 
well known for their tendency to remain more or less localized for a long time. 

It is not claimed, nor indeed expected, that the jmtient is cured, but I 
think his life will be prolonged and will be more comfortable, and sometimes 
one finds an apparently hopeless case docs not de^'eloj) a recurrence for a 
surprisingly long time. The diagnosis Avas confirmed microscojrically, and a 
photograph was taken from behind Avhich shoAVS the sjflecti and ])anercas 
{Fig. 469) ; the groAvth is on the anterior aspect of the specimen. 


PYLORIC OBSTRUCTION IN AN INFANT FROM PRESSURE 
OF A DISTENDED GALL-BLADDER. 

By H, H. GREEX4YOOD, Savixdo.v. 

FI. C., female, age 3 months, firstborn, delivered by Crcsarcan section. 
Healthy and normal at birth— breast-fed throughout. The child Avas avcH- 
nourished and in good health until she and her mother Avent on a visit to 
another toAvn tAvo Aveeks before admission to Victoria Hospital, SAvindon 
1 ithout any apparent cause the child began to have attacks of acute colickv 
a 3 ommal pain at mten-als of two days, and appeared normal between the 

S sLp '-opting of partially digested milk 

and mucus"' diarrhoea, or passage of blood 

sl.o ^ attended by two doctors, but no diagnosis was made • 

AAas brought home and sent into hospital the next day, Dec. 8, 1026. ' On 
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Fig. 470. — Slioiving extent 
of exciu'sion of abdominal 
swelling from B to C and 
B to D. L is extent of liver 
dullness. 


the way to hospital vomiting again occurred, the amount being so large that 
the child’s clothes were drenched. 

The child tvas seen to be pale,: with sunken 
features, and extremely wasted body, ciying 
feebly at intervals and drawing up its legs, yet 
it was bright-ejred and free from any appearance 
of toxfemia. Temperature 99° ; pulse 100. Soon 
after entering hospital the bowels were moved 
naturalty, the first portion being green, the main 
portion, however, being yellow, without any 
abnormal odour, mucus, or blood. 

The stomach was distended with gas, but at 
no time was a peristaltic wave seen to emerge 
from the left costal margin and ci'oss towards 
the right side. The edge of the liver could be 
felt some two inches below the right costal 
margin. Seemingly attached loosely to the liver 
margin, but much more mobile, was a tense hard 
swelling about the size of a large walnut, close 
under the thinned abdominal wall. This could 
be moved easilj’" {Fig. 470) from the mai-gin of 
the liver inwards as far as the middle line, and 
downwards to the region of McBurue}^’s point. 

Running upwards and inwards could be felt 

obscurely a continuation of the swelling. From the purely physical examina- 
tion the swelling could only be an enlarged gall-bladder, but the s 5 nnptoms 

were more in consonance with a 
diagnosis of pyloric obstruction, 
intermittent and possibl}’’ due to 
a co-existing hypertrophy of the 
pjdoric sphincter. 

Bj’’ restricting the diet to 
whey by the mouth, and saline 
with glucose per rectum, the 
vomiting was arrested, but the 
general condition grew steadily 
worse, the temperature sank 
below normal, and bj’’ Dec. 10 
(tM'o daj's after admission) the 
pulse had risen to 140. 

With the consent of the 
jjarents an exploratoiy lapar- 
otoni}'’ was done, and the con- 
dition detailed below (verified 
at autopsy) was found : — 

The gall-bladder was enor- 
mously and tightly distended, so that\its outline was sinuous {Fig. 471 ), the 
fundus projecting l^eyond the li^'er and\hnpinging on the anterior abdominal 



Fig. 471, — Diagrnmmatic figure of the part^secn 
at operation. A. Stenosecl cystic duct.'^ 
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^vall; its ^valls were thinned, its contents a clear f 

organ was translucent. The antrum lay on the second part o ^ 
compressing it against the spine. The stomach was distcndcc J ^ ‘ 
the small bowel collapsed, empty, and thin-wallcd. as seen ”' othci eases 
starvation. There was a small quantity of free nmd m the abdominal e.n itA , 

serous in character. , , n, .a tir;,, 

The C 3 ^stic duct was represented by an imiicrmcablc fibrous coul i^. 
471). The common duct was patent, and appeared unduly large m calilirc. 
No other abnormality was found. The bladder being incontinent no specimen 
of urine was examined. 

Death occurred soon after the patient left the operating-table. Irom 
exhaustion due to starvation caused b\‘ pressure on the duodenum bv' the 
distended gall-bladder. 

It can onh' remain a matter for speculation as to the possibilitj' of the 
child suri'ii’ing a choleci'stectomj’’ or cholec\'stostomv done in the cailici 
stages of the illness. Assuredh’’ the operation would hai'c ]irovcd simple, 
and as speeds" as a Rammstedt operation for pyloric stenosis. 


A CASE OF PRIMARY CARCINOMA OF THE APPENDIX. 

By G. B. IVOODD-AV.-VLIvRR, London'. 


J. S., age 22 j'ears, was admitted to St. Jlaiy's Hosjntal on A])ril S, 1920, a 
well-nourished, active man. The historj" of his complaint was as follou's : — 
He had suffered from three separate attacks of abdominal pain. The 
first was in November, 1925. He staj^ed in bed for four days and conqilained 
of pain in the right iliac fossa. Tliere was no vomiting, and the pain eom- 
pleteb' passed awaj*. The second attack in Januarr*, 1926, resembled the 
first in detail. The third attack was in March, 1926. This Avns more sc\'crc 
and prolonged. Acute intermittent pains of a colickj' nature, chiefly in the 
right ihac fossa, lasted a week. The pain and tenderness were still jircscnt on 
admission, though less severe. There was no marked tenderness on rectal 
examination. A diagnosis of subacute appendicitis Avas made, and he Avas 
submitted to operation on April 10. 

The appendix Avas found to be longer than normal, 5 in. (normal .3-6 in.. 
LockAvood). The distal 2 in. AA cre SAA oIlen and distended. At the junction 
of the sAvollen and normal portions a firm nodule cordd be felt, the si'/.c of a 
pea. There Avere signs of recent inflammation. Appendicectomy Avas i)cr- 
formed and the Avound healed uneA'entfully. After eight months tliere is ho 
CAidence of recurrence. 


On opening the remoA'ed appendix [Figs. 472, 473) the Imnen was seen 

^11 n 'distal end contained clear 

jeu\-iike material, ao fsecal concretions "were found. 

Dr. W. Newcomb, pathologist to St. Mary’s Hospital, reported on the 
nucroscopical section of the appendix as folloAvs ^ 

the mtendiv Polygonal-celled carcinoma of 

cppendix IS present. The groAvth is infiltrating the muscular coat and 
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also in-shading the mesenterj’- of the appendix. The cells are large and contain 
more protoplasm than is usual in the so-called cancroid of the appendix. No 
mitotic figures have been seen. There is an increase in the submucous and 
sidjserous fibrous tissue, the result of previous inflammation.” {Fig. 474.) 

In comparing this case -with recorded cases one finds much in common. 
Thus, in 88 cases reviewed by Rolleston and Lawrence Jones, ^ in 27 ‘append- 
icitis’ was diagnosed. Ilaimann,^ reporting 12 cases he collected from 10,651 
appendices, states that they are ‘almost always’ accompanied bj^ inflam- 
mation. As to sex incidence, Raimann finds that 



Fig. 472.- — Drawing to 
show the macroscopic ap- 
pearance of the removed 
appendix. Note position 
of the growtli and the 
distended tip. 


Avomen are more commonly affected (75 per cent), 
but the evidence is inconclusive. In position the 
tumour is most frequently situated near the tip. 



Fic."473. — Drawing to sliow the position of the gro-n-th 
on tho mesenteric side of tlie lumen. 


Histologically, two tjqies of carcinoma of the ajrpendix are recognized. 
The commoner (82 per cent, Raimann) being tbe spheroidal-celled type, 
showing an ah^eolar arrangement, the less common being the cylindrical- 
celled, which resembles in age, incidence, and structure the cylindrical-celled 
carcinoma tjqoical of the large intestine. 

All are agreed that the prognosis after removal bj'' appendicectomy is 
good, recurrences after the removal of the spheroidal-celled type being almost 
unknown. The cylindrical-celled type is considered by some authorities, 
pierhaps Avrongly, to be more malignant. 

Recently the term ‘ basal-celled carcinoma’ has been used to embrace 
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carcinoma and like growtiis clinically of low malignancy. In it arc included 
rodent ulcer, parotid tumours, and cancroid growths of tlic small intestine, 
and these spheroidal-eelled carcinomata of the a])j)cndix. Tlic term ‘l)asal- 
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iRmr... - , references. 

= Raim.^n™''. 4""„. Eontloii, Kx.xix, 12.-:. 


CASE OF HYDATID DISEASE OF THE KIDNEY. 

ILL.AXS, Stockton'-ok-Tees. 

™ P-^tiiological Repokt by M. J. STE^VART, Leeds. 

Stockton and 12, came to the Out-patient Department of the 

"hicli had come o”^''-l n complaining of severe pain in his left side, 

before. '"hde he was at work. He had experienced no sjuiij^toms 
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On Exajiination. The patient was found to be extremely tender and 
rigid over the left hj'^j^ochondriae region, so tender that it was impossible to 

make out anytliing definite. He 
was admitted to the ward, his 
temperature being normal and 
pulse-rate 78, and was kept on 
fluid diet ; hot fomentations were 
applied to the tender area. The 
urine contained nothing abnormal. 
Skiagrams showed a diffuse 
shadow under the last rib, but 
no definite diagnosis could be 
made. After three days the ex- 
treme tenderness subsided and a 
large mass could be made out 
which suggested a kidney tumour. 
Six daj’^s after admission the urine 
was found to contain a trace of 
albumin, which persisted, but no 
trace of blood or pus was found. 

OPER.mox. — Usual loin in- 
cision. Large kidney tumour was 
found. The tumour was freed 
witli considerable difficulty owing 
to i the very dense adhesions. 
Nephreetoni}' was performed. 
While dividing the thickened 
ureter the clamp slipped and a 
string}'’ mucous mass of hydatid 
cysts escaped from the lower end of the ureter. The wound was cleansed 
and closed in layers with a small tube-drain at the posterior angle. 

The kidney tumour was exti-emel}'’ hard in parts and felt like a calcareous 
kidney which had become septic, and the hydatid condition was not susjjected 
until the typical cysts escaped from the lower end of the ureter. 

Professor M. J. Stewart has kindly furnished the j^athological report 
which follows, together with the accompanjdng drawing {Fig. 475). 



Fio. 475. — Specimen of Iiydnticl disease of tiio 
left Itidney (now in the Pathological Museum at 
Leeds). 


Pathological Report. — 

Naked-eye Examination . — The shape of the kidney is generall}^ conserved, 
but the upper three-fourths of the organ is enlarged and fluctuant. On 
longitudinal section this part of the kidne}’’ is found to be largely replaced 
b}'’ a hydatid cyst measuring 4 in. X 3 in. in diameter. Tlie wall, composed 
of fibrous and granulation tissue, is lined in many jilaces by a shaggy layer 
of yellow necrotic and calcified material ; the interior is occupied by numerous 
hydatid daughter cysts of various sizes. The dilated and thick-walled caly.x 
at the otherwise healthy lower pole of the kidney also contains a daughter 
cyst, while others project from the cut end of the renal peh'is rvhere it is 
narrowing to its isthmus. 
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Hisfolooical Exam iiuit ion . — , . i r 

1. Tlie livdatid character of the cysts is ol>vious from the structxirc o 

the laminated ectocyst, althougli neither scoliecs nor booklets are 1’^”^ 
in the sections examined. Further evidence of tlic death of t ic c\.s s is 
afforded by the presence of necrotic debris, pus. and calcified material in 
and around the daughter cysts. 

2. The rvall of tlie main cavity is comjiosed of an outer zone of dense 
fibrous tissue, a middle zone of cellular granulation tissue, and an inner lining 
of necrotic debris in ndiich fragments ol laminated cetocyst arc rcadih seen. 
In the middle zone, in addition to fibroblasts and endothelial cells, there are 
"reat numbers of lymphocj'tes and plasma cells, with many cosinojihil and 
neutrophil polymorphs. In the outer fibrous zone eosinophils strikingly ])rc- 
doininate, with only small numhers of pla.sma cells and occasional lymphocytes 
and pohmiorphs. Where the gi'amilation-tissuc zone abuts on the necrotic 
lining layer a few foreign-body giant cells are seen. 

3. The wall of the dilated ealyx seen by the naked eye has its transitional 
epithelium still almost intact, although there is a good deal of (?) hydrojiie 
degeneration of individual cells. There is also a zone of plasma-cell infiltra- 
tion of varying width immediately beneath the epithelium, with seattcred 
lymphocytes, eosinophils, neutrophils, and endothelial eells. Outside this 
again there is an irregular zone of diffuse eosinophilic infiltration. 

4. The renal i^arenchyma at the lower j)ole shows slight ])atehy fibrosis, 
scattered sclerotic glomeruli, and foci of lymphocytic infiltration. The tubules 
generally are somewhat dilated and their epithelium flattened, and the 
Bowman’s capsules of the non-scleroscd glomeruli arc much dilated and 
empty. 

The patient made an uneventful rccoA'cry. Nothing abnormal, such as 
booklets or scolices, was found in the urine, and the trace of albumin dis- 
appeared before he left hospital. No history of anv attack suggesting renal 
colic was obtained. 


ANEURYSM OF THE FEMORAL ARTERY IN A PATIENT 
WITH POTT’S DISEASE OF THE SPINE.^’ 

Bv E. P. BROCIOLAX, Lo.ndox. 

Loc.\uzed tuberculous arteritis is met with in the small arteries of the brain, 
ungs, and other ^^scera. The affection of the Avail of a large arterv is, how- 
e'er, ot rare occurrenee. An arteritis caused bv the tubercle bacillus mav 

thr«eTnTts“' extension from tuberculous 

stream R \ the carnage of the tubercle bacillus in the blood- 

is agreed by all the Avnters that the former is the method bv 


.IsLcmTSo St.Thomas-s Hospital. Read before the British 
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■\v]iich the vessels of tlie lungs, brain, and viscera are as a rule aifccted. The 
latter method must be of r’erj’ rare occuiTenee. 

So far as I can discor'er by an examination of the literature there are 
few references to the invoh'ement of the large arteries — and these are 
only of the aorta — b}”- direct extension from a lesion in the neighbourhood. 
S. R. Hajdhorni quotes IVeigert in 1S77 as stating “ that tuberculous lesions 
of the aorta and its main branches are exceedingly rare He grouped them 
in four general tjqres : (1) jMiliary tuberculosis of the intima ; (2) Polypi of 
tuberculous tissue attached to the intima ; (3) Tuberculosis of the wall 
involving the ser^eral lay^ers ; (4) Aneurysms tlie walls of which are composed 

of tuberculous tissue. It is an example of the last group which I desire to 
record, and, so far as I can discover, there is no jn-evious publication of a 
similar case. 

The patient was a bo}"-, age 14 years, who was admitted to Pyrford for 
treatment of tuberculous disease of the spine in August, 1924. He was fixed 
upon a frame and his progress was satisfactory until 
Januarrq 1926, when he began to complain of a dull 
ache and stiffness in the right thigh. Twelve days later 
he complained of an acute pain in the right femoral 
region. 

O.v Exa.auxation. — T he jratient had a well-marked 
swelling in this area which exhibited the following charac- 
teristics : (1) It was diffuse, i.e., it had no well-defined 
borders or limits ; (2) There was well-marked pulsation ; 

(8) A faint thrill was ijresent ; (4) A very obvious systolic 
murmur, conducted up and down the femoral artery, was 
present ; (5) Pressure on the external iliac arteiy caused the 
pulsation, tin-ill, and murmur to A-anish, but they returned 
immediatel)’' on releasing the in-essure. 

Pulsation in the posterior tibial arteries Avas equal in 
A'olume in the tAA'o legs. There Avas no cA'idence of abscess 
in the right iliac or femoral region. Any attempts at 
moA'ement of the right thigh Avere painful and resisted. 

There Avas some hesitation in making a diagnosis as to the nature of 
this swelling, in spite of the signs Avhich are characteristic of an aneurysm. 
The boy was seen bj’' various swgeons, including Sir George Makins, and 
explorator}'- operation aa'us decided ujjon. 

Operatiox. — O n Feb. 2, Sir Cuthbert Wallace operated. He first exposed 
the external iliac artery by the retroperitoneal route, and apjDlied a temporary 
ligature. The SAA-elling in the right femoral region AA-as then explored and a 
large quantity of recent blood-clot evacuated from the area in relation to 
the outer side of the arter 3 ’'. It aa-rs then seen that there Avas a small 
aneurysm AA'hich had ruptured, on the anterolateral Avail of the common 
femoral arter}^ close to the origin of the profunda femoris. The affected 
portion of the artery Avas remoA-^ed, the arterj’’ aboA-e, the superficial femoral, 
and the jjrofuirda femoris being ligatured. The temporarj^ ligature around 
the external iliac arterj^ Avas i-eleased, and the incisions Avere closed in the 
usual Avaj’’. The incision in the thigh did not heal soundh’’, and subsequent!} 



Fig. 470. 
Sketcli of porti( 
of femoral arte 
excised, showii 
tlio rupture 
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broke down, discharging sernm and caseous material. Tlie skin also ulcerated, 
and has only recently healed. 

The specimen of the artery shows a small aneurysm close to the origin 
of the profunda femoris which has ru])tured {Fig. 470). 

Histological e.xamination of the wall of the sac and the artery shows 
the tuberculous process involving all the coats of the arterv. so that it is 
impossible to demonstrate which coat was jirimarily involved. There arc 


Fig, 
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giant -^''•awaVl'callnon?^, 


I"? nmnTnnmtion, 


and small round cells 

'^"ihe have not found it.*'*" sections for the 

and I woliTrjt"lesr EuLll'S 

earn from some other focus, lodo-ed in th 
chsease of the arterial wall. “ ' '‘’^sorum, and produced 


‘•hv.-moa.v,s.R r . ^™N-CE. 

•. our. . mer. Met], Assoc., 1913, lx, 1 .J 13 



672 THE EKITISH JOURNAL OF SURGERY 


A CASE OF LUMBAR HERNIA. 

By HAROLD EDWARDS, London. 

ALTirouGir the possibility of herniation occurring in the lumbar region is well 
known to the student of anatomJ^ the condition is in effect a verj^ rare one 
for the surgeon to meet. The following case occurred recently in the Suro-ical 
Clinic of King’s College Hospital, and I am indebted to Mr. Arthur Edimmds. 
under whose care the jjatient was, for permission to jmblish this record. 

Histojiy.— E. G., age 19 years, fii-st attended the Out-patient Depart- 
ment of the Hospital in December, 1925. He then stated that tweh^e months 
ago he felt a pain in the right loin after a hard da 3 '’s 
work. His occupation is that of a plater’s assistant, 
which consists of grinding and polishing nickel plates, 
and involves lifting and carrying heavy cast-iron boxes, 
which require his full strength to move. He noticed a 
lump in the right loin at the time he had the pain. It 
was not big, and disappeared after a few days. It hurt 
him on coughing. 

Nothing further was noticed until December, 1925, 
when the pain recurred towards the end of a day’s 
work. On that particular da}^ he had not done 
anj’- hca-ry lifting. It ivas on the day following the 
onset of the pain that he attended hospital, when a 
swelling was seen in the right lumbar region. 

On Admission. — The patient was admitted into 
a surgical ward on Jan. 20. He was a well-built, 
muscular boy of medium height, and had never suffered 
anj'- serious illness. A well-defined swelling, 2 in. x 1 in., 
presented just above the iliac crest, 2|- in. from the 
posterior supei-ior iliac spine (Fi'g. 478). The swelling 
was soft, not attached to the skin, and reducible on firm pressure. An 
impulse ivas felt on coughing, but it w'as not expansile. A diagnosis of fatty 
hernia was made, and operation performed. 

Opehation. — Under the anesthetic, and with the patient recumbent, 
the lump had practicallj^ disappeared. A crescentic flaji of skin with the base 
forwards ivas dissected up over the swelling, and the latissimus dorsi and 
external oblique muscles were exposed at their attachment to the iliac crest. 
The two attachments approximated i-eiy closely, and there was no ‘Petit’s 
triangle ’. 

The latissimus dorsi was pai’tiall 3 ' cut through near its iliac origin and 
reflected. The condition represented in Fig. 479 was now seen. The posterior 
border of the internal oblique muscle and the free border of the erector spina: 
muscle met at an acute angle above the iliac crest. Between the two, and on 
a deeper plane, ran the hoi'izontal fibres of the transversalis aponeurosis, 
which latter structure ivas rendered prominent bj'' the subjacent swelling. 
The swelling thus occupied the angle formed hy the internal oblique and 
erector spinas muscles, which represented the lo’srer part of the space described 
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by Gryufelt and Lesshalft evcctor 

t l''.0%..0 iSe™Ao.,i,„c „n,sc>0 »,— 

however, that it consisted of dense fibrous tissue, fatty tissue, and some 

'^"^Aft^rretracting the twelftli nerve tlic aponeurosis was incised in tlie 
divection of its fibres, and on dissecting tlirough the transe ersalis ’ 

lobidated fattv tumour ^wesented. Tins was drawn into the ‘ 

with it a knuckle of large intestine to which the former was firmly adhei cut 
{Fis. tSO). The large intestine ivithdrawu was a portion of the ascending colon. 



Fig. 479. — The skin-flap lias been raised, and tlie latissirnus dorsi cut throuirU uenr its 
origin from the iliac crest, and reflected away from the posterior free ot!pc of the c.xtcrna! 
oblique muscle. It will be seen that tlierc was no 'Petit’s triangle’. The reflection of the 
laiissiraus dorsi exposes the border of the erector spina* and internal oblique iniisclc.s ns the\' 
converge to and form the npc.x of the upper lumbar triangle. Tlic floor of the triangle, 
which is crossed by the twelftli nerve, is formed by tiie transversalis fascia, which in thi< 
region is pushed up into prominence hr the subjacent liernin. 


The hernia owned no sac — in fact, peritoneum was not exposed at any stage 
of the operation. The fatti' timiour was dissected off the gut and removed, 
and the gut returned to the abdomen. The incision in the aponeurosis was 
sutured, and, after exsecting a portion of the twelftli nerve to avoid the 
possibility of its being involved in scar tissue and causing trouble in the future, 
the latissimus dorsi muscle ivas repaired and the skin incision closed. 

Grpifelts space’, through which the hernia occurred, was first described 
by Gryufelt in 1866 . He called it the ‘upper lumbar triangle’ to distimmish 
It Irom the ‘lower hmibar triangle’ of Petit. The triangle is bounded above 
oy tlie last nb and the lowest digitation of the serratus posticus inferior, in 
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front the internal oblique muscle, and behind by the erector spina}. It 
■\’aries in shape, and ma)’- be triangular, deltoid, poljdiedroid, or rhomboid. 
This variation in shape depends upon the size of tlie last rib, and the extent 
of the attachment to the latter of the serratus posticus inferior. 

Watson collected 115 cases of lumbar hernia from the literature, includiinr 
all types. Of these, 30 were through Giynfelt’s triangle and 30 through tlic 
triangle of Petit ; so that from the standpoint of the occurrence of hernia the 
little-known ‘upper lumbar triangle’ is at least as important as the more 



Fig. 480, — Tlie trnnsversnlis nponciirosis nnd fnscia Imve been incised and the liernia 
exposed. It consists of n fatty mass attached to the posterior wall of the ascending colon, 
a portion of which has been drawn \ip into the wound. 

widety recognized ‘lower lumbar triangle’ of Petit. Furtliermore, according 
to Goodman and Spese, Giynfelt’s triangle is more constant in occurrence 
than Petit’s triangle (93 per cent as opposed to 63i per cent), and has thus a 
definite claim to a ivider recognition both surgeons and anatomists. 

The accompanying illustrations were i-eproduced bj'' Mr. Edmunds from 
sketches made at the time of the operation. 
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A CASE SHOWING ANATOMICAL AND FUNCTIONAL 
REPRODUCTION OF A METACARPAL BY A BONE-GRAFT. 

Bv AXDRE^V FOAVLER, Anr.uni-r.x. 

A FEMALE patient, A. F., age 12 yeai-s, came to me ivitJi a small swcllin" on 
the back of the left hand of about five months' duration. It vas situated 
betneen the fourth and fifth metacarjial bones about half an incii from tlic 
metaeaipophalangeal joint. It was hard, tender on ])rcssurc. and dciinitclv 
attached to bone. 

A skiagram {Fig. ISI) showed a tumour growing from the radial side of 




F,c. Jsi._p™our growing from radial side Fig 4 S'* ^ 

ot 6ttU metacarpal bone. ' ^S-“Londition one monti) after oiJornfi'on. 

It was decided to remove the whole suspicious of sarcoma. 

Resection, including the periosteum Uie tumour intact, 

or the fifth digit had V P-P 

rom the tibia by an Albee motor saw The ‘ Ponosteimi u'as cut 

the distal end and the earims rawed with "‘otinded at 

the? '“.P°®‘^'oo the graft fitted thrhtlv betwee ? ® Proximal end. 

Pro.xnnaI phalamx. Fixation of the ^aft was 7 

graft uas obtained by stitchiim the 
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muscles over it with No. 2 plain catgut. The hand was put up on a cockcd-up 
plaster splint with the lingers in a semiflexed position. Passive movement 
was cai’ried out on the sixth day after operation, and from then onwards the 
patient was encouraged to perform gentle aetive movements. Microscopic 
examination showed the tumour to be an osteochondroma. 

Fig. 482, taken one month after operation, shows a suggestion of ebiiriia- 
tion at tlie distal end of the graft. Fig. 483, taken one year after operation, 
shows a definite increase in size of the head evidently at the e.xpense of tlie 
shaft, while Fig. 484, which was taken at two years six months, shows a well- 
formed head fitting into the base of the proximal phalanx ; the graft is strong 




Fig. 483. — One year after operation. 


Fig. 484. — ^Tivo and a linU years after operation. 


and has lost the ragged appearance shown in the first skiagram. Ihc joint 
line is now well seen. 

The function of the finger is as follows : Extension is full, lle.xion is three- 
quarters normal, aiid abduction full. The patient is able to play octaves on 
the piano. The little finger is somewhat shorter than that of the other hand, 
but not noticeabl}'' so. 

In the treatment of this case three points are worthy of comment. I'iist, 
the graft was fixed by muscle sutures only ; second, the articular surface ol 
the unciform was remo'Nmd to allow of bonji union with the graft ; and, thiic , 
active and passi\'e movements Avere commenced earljn 
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RADIUM CARCINOMA OF THE THUMB. 


Bv CECIL P. G. "WAKELEY, I.ondox. 

Although maiiv cases have been described of cancer due 
exposure to X ravs. practically none have been recorded w 
result of continued exposure to radium salts. I feel 
sure that cases similar to my o^Yn have occurred but > 

have not been rej^orted. The history of the ease is fv, 

as follows : — 

^Ir. G., age 65, had been handling radiiim salts { 'y 

continuously since 1904. About the year 1913 he V u 

noticed for the first time a little roughness of the \ 
hands, and at the same time he experienced a tingling V 

sensation in the fingers. During the Great War I 

(1914-18) a considerable increase in the amount of i , 
radium salts passed through his hands, with the result f 
that in 1916 his hands became discoloured, and his /.>, 
nails began to fissure and become very friable. Warts P j 

first appeared on the dorsum of the hands in 1920, I ... 

and gradually increased in number. In 1923 the skin I 
of both hands was seen to be atrophic, thin. dry. V' , 

and wrinkled ; there were numerous small patches of \ 

lightish-brown pigmentation scattered about on the V 

doreum of the digits. Tlic nails were thinned, striated. 


to prolonged 
Inch were the 










?1G. 4S0. —Section of growth showing typical 
squamouS'Colled carcinonm. 

"oik, and came under observation aerain 


Fkj -ISo. — S howing 
cnrcinojDn on tlio inner 
side of tlic tliiun!). 


fissured, and brittle. The nail- 
bed at its free edge was 
markedly thickened. In Sep- 
tember, 1923. a small wart 
was excised from the back of 
the third digit of the left 
hand ; microscopically, this was 
found to consist of chronic 
inflammatory tissue, together 
with very early squamous-cellcd 
carcinoma. (Illustrations of 
the condition in 1923 are to 
be found in my Arris and 
Gale Lecture.^) 

The patient was advised 
not to touch any more radium ; 
but he persisted in liis research 
^fay, 1924, with a large fungatin'T 
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malignant gi-on-th of the right thumb. The thumb was amputated in Jlay 
1924, and the wound healed well. 

The specimen (Fig. 485), which is now in the IMuseum of the Royal Colletre 
of Surgeons (No. 1871. 5), shows a large raised fungating growth on the inner 
side of the right thumb. The nail is fissured and striated. The microscopical 
e.xamination proved the condition to be a typical squamous-celled carcinoma 
(Fig. 486). 

This case is of interest because it is perhaps the first case of cancer in a 
radium Avorker, and because the patient AA'as seen off and on cA'er since he first 
noticed jAigmentation in his fingers. When the carcinoma did dcA’elop, it 
grcAv Amry rapidly. 

It is interesting to note that Mrs. G., aa-Iio helped her husband in some 
of his radium Avork, and often sat and talked to him in his laboratory, died 
of carcinoma of the bladder. She Avas admitted to hospital and partial cystec- 
tomy AA’as performed, but the groAvth recurred and proA'cd fatal. 
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FOREIGN BODIES IN THE ILEAL (MECKEL’S) DIVERTICULUM, 
WITH FORMATION OF A PEDUNCULATED CYST 
WHICH STRANGULATED A LOOP OF SMALL INTESTINE. 

By HUGH MILLER, Edinburgh. 

A ar.4.LE patient, age 35 years, iras admitted to Edinburgh Royal Infirmary 
at 1 a.m. on Ma}’' 7, 1926, Avith the folloAA-ing history - 

History. — He aa'hs a ship-breaker b}'^ trade and accustomed to arduous 
Avork. Since the end of 1923 he had suffered from attacks of abdominal pain 
and discomfort, and had exiierienced ‘dragging pains in the stomach’, especi- 
allj’ Avhile stooping at his Avork. On the afternoon before admission, Avhen 
he Avas lifting some heaAy material from tlie giound, he felt seA’ere pain in 
the umbilical and epigastric regions of the abdomen. The pain Avas agonizing 
for a fcAV minutes and then passed aAA'aA’', but similar attacks came on at 
intei'A’als, becoming more seA’cre and more frequent. He reached home in a 
collapsed condition one and a half hours later. Soon after, A’omiting occurred, 
and this Avas repeated seA’eral times. Tlie boAvels did not moA’e. He Aims 
seen b)^ a doctor and remoA’ed to liospital at midnight. 

On Examination. — The patient appeared a strong, Avell-built man. He 
AA'as obA’iousl}’’ suffering Avith scA’cre spasms of pain AA'hich passed across the 
abdomen, but Avere Avorst about the umbilicus. On palpating the abdomen, 
tenderness AA’as found to be present in the left epigastrium, umbilical region, 
and right iliac fossa, and there Avas slight rigidity on pressure of both rectus 
muscles. He AA’as A’omiting bile-stained material. The pulse-rate Avas 80 jier 
minute, respirations Avere 24 per minute, and the temperature 99°. 

He stated that he AA'as liA’ing under liealtliA’’ conditions as regards liousing. 
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^vork. and food. His appetite was good and lie was jiartieularlv fond of 
sweets and fnut, espeeially tomatoes, oranges, grajics, and raisins, sometimes 
iiaving si.n: to ten oranges in a day. 

Dwoxosis.—The eondition was diagnosed as being aeutc intestinal 
upon"^*'°”' ^ immediate operation was decided 

.n . Cocliotomy was performed, the abdomen being oiiened by 

free tl" d wSdn rectus sheath in its lower ],art. There was eleaV 
were at o lefseU. S T ‘^i^tended loops of small intestine 

size of a dnek-s on- mir there presented a firm, lobiilated cystic mass the 

that the mass "'omul, it was found 

clown to tile left If of 

mesenterv. which wero ^ hehiiid, a loop of small intestine and its 

represented in F/g. 4ST TOief the eondition found is 

>.P the base of the^iediele waf ex losed^ 

a diverticulum of bowel comiim fl.A t «f^en to be 

just distal to the stranmilatort ”] antmicsentcnc border of the ilcimi. 

v«lve. Tl,e .oo^ ™ ".■ox"„nl 
especially at its constricted neck but 
was quite viable ; the small intestine 
pro.xinial to it was distended, while 
that on the distal side was narrow and 
collapsed. H hen the diverticuhim was 
heed its pedicle retracted to 2 in in 
length. Pressing the terminal cvstic 
l ing could not force its eoideiits 
almg the diverticulum into the ileum. 

The diverticulum was elamjied near 
Its commencement and renior-ed the 

tTriaf-ef 

‘ . eis of sutures running in the 
transverse axis of the bowel. 

The patient made an uneventful 
removed the 

in Pi." 4 sT ^ t? shoivn 

parts rf; """ ^listinet 

Ivas siif l’--t> or pedicle, 

-■Vs one i)assed\^fi^*^"*^”^'^i ileum. 

n Partitimi was fe”fstft° P 
'•’"'•OSS it at entirely 

~-«si;:;;^:Uiels 

inn T?^ pcij 



wln-S'ihfL^^ffnTeTlh'’ "O-'- 

b.v the iiedirle of tl.e diverUcuU,™"^"'""^'^ 


toneal surface. ''BevZr tr ' 


e was 
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no sign of a mesentery, or of a terminal band or adhesion between the 

mass and any other structure. 
The contents felt of fluid cou- 
sistencJ^ 

Tire specimen was cut opeu 
longitudinally; the cystic space 
was found to contain clear, 
colourless fluid like thin mucus, 
and very numerous small dark- 
coloured foreign bodies. A sketch 
of the diverticulum laid open is 
shoryn in Fig. 489. The main cyst 
was irregular in shape, and com- 
municated by a small opening 
with another space also packed 
with foreign bodies. The dia- 
phragm closing the C3'^st off from 
the patent part had mucous 
membrane lining both of its sur- 
faces. The wall of the J cyst 
consisted of much thinned-out 
Fig. 488. — Tlio diverticulum removed, showing intestinal Wall with a few small 
Its two parts. fatty collections on its peritoneal 

surface. 

A microscopic c.vamination 
of a piece of the cj'st rvas 
made b}'^ Dr. James Davidson, 
of the Pathology Department, 

University of Edinburgh, to 
whom I am indebted for this 
report ; — 

“ The tissue examined 
shows mucous-secreting glands 
and epitheliiun resembling that 
of the small intestine, but on 
the whole the wall is thinner 
than that of the normal gut. 

Chronic inflammatorjr reaction 
is present. There is no pan- 
creatic tissue or awy evidence 
of malignancy^ ”. 

The . foreign bodies were 
found to be seeds and other 
little pieces of vegetable debris 
— nameU: 117 tomato seeds, 

29 grape seeds, 10 odd shreds 489.-Showing the diverticulum laid open and 

of husks, 1 orange pip. exposing its nceumulntion of fornign bodies. 
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CONCLUSION. 

From a consideration of the history and the pathological findings in 
this case the following appears to be the likely sequence of events. The 
patient from birth had a iMeckel's divcrticulnm— a short intestinal processus 
from the ileum, due to non-obliteration of the foetal vitelline duct in its 
proximal part. This, communicating with tlie ilciim. received intestinal 
contents from it. One of the folds (plica circnlaris) of mucous membrane 
became enlarged and formed a valve partially shutting off the distal portion 
of the dh'erticulum. and in this part seeds, etc., were held up. As the result 
of irritation and subsequent inflammation the free edge of the plica gradually 
attached itself to the wall of the diverticulum opposite it. until the distal 
portion was completely separated from the rest. This portion then became 
distended with secretion from the glands in the mucous membrane to the 
size and shape in which it was found. The weight of the distended sac caused 
the proximal part of the diverticulum to become stretched into the form of 
a pedicle, and by means of it. dragging on the ileum and mesentery resulted. 
This would account for the discomfort and ‘ dragging pains in the stomach ' 
which the patient had complained of during the last few years. The sudden 
onset of his acute symptoms was produced by the pedunculated mass being 
swung round behind a loop of small intestine and then falling over it to the 
right, so as to ‘snare’ it, thus giving rise to acute obstruction. 

The diverticidum which I have described ])resents some unusnal features. 
Foreign bodies are frequently discovered in Meckel’s diverticula, but this case 
is remarkable on account of the large number of foreign bodies (fruit seeds), 
and also the manner in which they were segregated. Cysts, too, are some- 
times present in connection with ^leckcl’s diverticula. These are considered 
to be embryonic in origin, being derived from rudimentary portions of the 
vitelline duct ; but the cyst in my case was an acquired one, produced by 
the terminal part of the di^•erticuilIm becoming shut off during life. I do 
not think such a variety has been previously described. The -way in which 
strangulation of the boAvel occiured is also of interest. A common factor in 
causing this is a remnant of the vitelline duct forming a fibrous band betweeii 
the distal end of the diverticulum and the abdominal wall. No such band 
was present, howe^-er, and the strangulation was brought about by the 
peculiar nature of the diverticulum itself, in the manner shown. 

I wish to express my indebtedness to ;Mr. George Chiene. F.R.C.S in 
whose wards the patient was treated, for helpful advice in WTitiim this case, 
and for permission to publish the notes. “ 
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REVIEWS AND NOTICES OF BOOKS. 


Manual of Surgery. By tlie ]ate Alexis Thomson, M.D., F.R.C.S. (Ed. and Enel 
Professor of Surgery, University of Edinbiirgli, and Alexander jMiles, M.D., LL D 
F.R.C.S. (Ed.), Consulting Surgeon, Royal Infirmary, Edinburgh. Seventh edition! 
Vol. Ill, Tiiorax and Abdomen. Crown 8vo. Pp. 567, with 169 illustrations, loee! 
London : Oxford University Press. 12s. 6d. 

The fact that this well-known text-book is no longer small or short is shown by the. 
size of the present volume, which deals only with the thorax and abdomen. It is, 
of course, filled with sound fact and excellent illustration from the first page to the 
last. Probably tbe authors, if they had foreseen the size to which their work would 
grow, would have used a larger page, and it is certainly a drawback that so many 
of the reading pages are cut up by the figures. The profuse clinical illustrations 
alone make the book worth getting, but when considered in relation to the needs of 
the text, we find that they deal too much with unusual conditions — for example, 
hypertrophy of the breasts or diverticula of the small intestines — and too little with 
matters of everyday importance — the X-ray appearance of gastric ulcer or groirth, 
for instance. 

There are a few important points in diagnosis and treatment which we think 
might have been included. The radiographic findings in gastric and duodenal ulcers 
are described very inadequatelJ^ In the case of gastric ulcer the characteristic 
spasm opposite to the crater is not mentioned, nor is the deformity of the duodenal 
cap in duodenal ulceration. In the treatment of acute peritonitis and appendicitis 
the possibility of treating ileus bj'' a short-circuiting operation is not mentioned. 
In the sections on renal and prostatic disease the most simple and useful test of 
renal efficiency, namely, the urea-concentration test, is omitted. 


A .Shorter Surgery : A Practical Manual for Senior Students. By R. J. JIcNeill 

Love, M.B., M.S. (Lond.), F.R.C.S. (Eng.), First Surgical Assistant, London Hospital. 

Demy 8vo. Pp. 298 + viii, with 43 illustrations and 13 plates. 1926. London : 

H. K. Lewis & Co. Ltd. 12s. 6d. net. 

It is difficult to understand what are the scope and object of this book. In tlie 
preface it claims to be a sort of companion to the larger text-books, but it is not 
evident whether it is intended to be used as an introduction or as a ‘refresher'. That 
there is a great deal of sound information clearly imparted almost goes without 
saying, as the book is written by an active teacher of the London Hospital ; but it 
is so unequal in its dealing with surgical problems that it cannot be a guide for the 
ordinary student. For example, the routine treatment of fractures is not men- 
tioned, although such conditions as the so-called diseases named after Kohler, 
Schlatter, Osgood, and Madelung are shortly described. The operation for meningeal 
heemorrhage is described in detail, but there is no account of the general method of 
examining the abdomen in acute conditions. Similarly in the illustrations a good 
photograph of a hand in syringomyelia is given, but there is no picture of any oi 
the common deformities. 
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Ei.hih IdiUon. F-tp Svo.' Pp. T2r -f x, with 1G2 illustrations, includ.ng GG .n colour. 

192G. London ; Cassell & Co. Ltd. 14s. net. 

OvE turns over the pa^es of so old a friend in a spirit of pleasant recollection and 
apprehensive doubt, delighted to he able to recall some ' 

has been useful, vet fearful that one may no longer find one of those dehghtful narra 
tives-one had almost said faiiy tales— which are often the best remembered features 
of this kind of hook. In this edition we miss some treasures of our youth, but much 
has been added in an endeavour to bring the volume up to modern practice and 
thouerht. It has owed a great deal to the wide scientific knowledge of its former 
editor, Sir Arthur Keith : in his hands its anatomy was made accurate, and much 
of value in the field of comparative anatomy was included. Its new editor is fp be 
conirratulated on being pehTleged to follow two sucb gifted predecessors ; this edition 
hears e^-idenee that he has begun his work extremely well. 

The centres around which surgical thought revolves have greatly changed since 
Treves wrote this book in 18S3, and revision must be along the lines of modern 
surgeiy, difficult though it must prove to be. There are many quotations of little 
value by authors who, even to the present ^v^itcr. are only a name, and who to the 
modern student must be quite unknown. These should give room for larger chapters 
on the anatomy of the chest and sympathetic nerve system which recent surgical 
advance has rendered necessaiy. 

The diagrams are on the whole well designed, but several of the cross-sections 
scarcely justify in value the space they occupy. 


La Pratique chirurglcale Uiustree. By Vicron P.vuchet. I'asc. X. Royal Svo. 
Pp. 250, with 2.35 illustrations by S. Dupret. 1927. Paris : Gaston Doin et Cic. 
7s. Gd. 


Ix this volume Victor Pauchet describes an ingenious operation for enucleation 
of a lingual goitre. He employs local anansthesia and a preliminaTy- tracheotomy. 
A longitudinal incision just above and parallel to the hyoid bone is used, and the 
prelingual muscles are disided. A short left lateral vertical incision is then made, 
the inferior constrictor disuded, and the pharynx opened. Through this opening 
the pharynx is rendered anesthetic with gauze soaked in cocaine solution. The 
goitre is then aspirated tlurough the mid-point of the first incision, and the hyoid 
muscles are dhided until the goitre is reached ; this is enucleated with the finger 
after the method of prostatectomy. A note of warning is sounded of the possible 
absence of both thjroid and parathsToids in the neck and the risk of m^'xccdema 
and tetany. 

The indications for cholecystostomy and cholecystectomy are fully discussed, 
and in a summaiy Pauchet states that after ha\nng performed a great many chole- 
cjstectomies even in acute cases he has now ’sobered down’ and performs ciiolecvs- 
tostomy more often than he used to do. 

In deahng n-ith various forms of gastro-enterostomv, anastomosis with Jaboulav's 
button n-ithout any accessoiy sutures is fully described! Its use is recommended' in 
some cases of inoperable carcinoma, and as a preliminaiy to partial gastrectomv. 
- mongst other indications for the use of the button Pauebet considers that the 
anastomotic opening is less liable to invasion with groirth and that the operation 
im ones a minimum of surgical manipulation in cases complicated bv adhesions 
gastrectomy in two stages are dealt with tho'rouehlv and 

stances render advocated only when ci'rcum- 

aiiccs render it alike unavoidable and at the same time reasonablv possible. 

from belled introducing radium needles into a rectal growih after e.xposurc 

- the 

The articles on the operative treatment of hydatids of the liver and abscess of 
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the liver by Drs. Pierre aiornand and Le Roy Des Barres respectively follow more 
or less conventional lines. Both are good and vividly portrayed. 

Professor Leon Berard contributes a very interesting article on resection of one 
phrenic nerve to produce hemiparalysis of the diaphragm and pulmonary collapse 
in the treatment of tuberculosis of the lung. He also employs the operation as a 
supplement to artificial pneumothorax when this has proved inadequate, and as a 
preliminary to certain plastic operations on the thorax. Professor Berard has per- 
formed this operation fifty-eight times, and there have been no gastric or cardio- 
vascular complications. 

The volume concludes with a good description of the operative treatment of 
injuries to the semilunar cartilages by Professor Tavernier, who, in operating on the 
internal cartilages, employs a long transverse incision and deliberately divides the 
internal lateral ligament to secure complete exposure of the whole meniscus. 

The high standard of cinematographic illustrations which M. Dupret has estab- 
lished in pre^^ous volumes is well maintained throughout. 


Die Ohirurgie : A System of Surgery. Edited by Professor Kibschxeii (Konigsberg) 
and Professor O. NonmiAXN (Berlin). To be completed in six volumes. Fasc. 12, 
Part 2 of Vol. IV. Imperial 8vo. Pp. 274, illustrated. 192G. Berlin : Urban & 
Schwarzenberg. INI. 20. 

This is a paper-covered volume, being a small part only of a large text-book of sur- 
gery which is appearing in instalments. The contents of this number include : 
“ The Surgery of the CEsophagus ”, by Professor Schmerz, of Grez, and “ The Sur- 
gerj^ of the Mediastinum ”, by Professor Wendel, of Magdeburg. Perhaps the most 
striking feature is the section in tvhich the various methods that have been devised 
for making an artificial oesophagus have been gathered together and described. 
Otherwise the book is written on the conventional lines of most text-books. 


Lehrbuch der speziellen Ohirurgie, far Studierende und Aerzte. Edited by Pro- 
fessor Hochenegg (Vienna) and Professor Payb (Leipsig), with the collaboration of 
twenty-four other surgical specialists. Second edition. Volume I in two parts. 
Pp. 1244, with 527 illustrations. 1927. Berlin and Vienna : Urban & Schwarzenberg. 
M. 3G. 

The first volume of this large text-book deals with the head and neck ; chest and 
breast ; and the vertebral column and pelvis. The section on the skull and its 
contents by Payr and Sonntag is in many respects one of the best in the volume, 
particularly in regard to the many excellent coloured figures and diagrams illustrating 
the circulation in the skull and brain and the description of the pathology of general 
head injuries. There is also a good account of various methods of opening the skull 
and of cranial plastic surgery. The description of plastic face surgery and that on 
cleft-palate are very inadequate. The sections on special subjects, e.g., the nose 
and teeth and ear, do not seem to us to be as complete as one would expect in a work 
of this size and character. 

The section on the mouth and tongue (Hochenegg and Harmer) is, like so much 
of this book, curiously unequal in its description of rare and common diseases. Thus 
the uncommon affections, e.g., macroglossia, angioma, and papilloma of the tongue, 
are described and illustrated fully, ■whereas epithelioma of the tongue is dealt 'ivith 
in two pages without a single illustration. The section on diseases of the jans 
(Gnezda) gives a good account of the new grondhs and inflammatory conditions 
and of the various operative procedures for excision of the upper or lower jaw, but 
the account of bone-graftihg for defects of the mandible is much too brief to be ol 
any practical value. . , 

The section on the thjToid gland (Payr and Ladwig) is complete and well illus- 
trated, especially in regard to the X-ray appearances of the trachea in the differen 
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notice. The concluding section of this volume arc chicn> notable for the cNcelicnt 
articles on scoliosis (Lorenz and Hass) and on spinal tuberculosis 


Operative Frakturenbehandlung. By Dr. Runonr Dn.'iCL. . 
Clinic of Vienna. Jledium 8vo. Pp. 227 -r viii, illustrated, 
Springer. Bound, 31s. Gd. ; unbound, 2Ss. 


.•\ssistnnt in the Surgical 
. 192G. Vienna : .luliiis 


DoiiN-G the year 1924 and the first half of 1925, 1400 fractures ncrc treated in 
V. Eiselsberg's clinic ; of these 77 ivere dealt ivith by open operation, and this 
material is flie basis of the tvork in question. Of the methods cmplot’cd the 
most common vas fixation by tvire, to tvhich the use of Lambottes bands nas 
the most favoured alternative, -while Lane's plates vcrc used only in tu'o cases. 
In more than a quarter of the cases reposition by open operation -without any 


internal splint n-as employed. 

For -wiring fractures special instruments have been introduced, and a large 
proportion of the book deals -with the technique and the results of wiring after the 
method of the clinic. This follows the old-established plan of encircling the bone 
uith one or more loops of nire ; this is obrdously limited in its use to oblique 
fractures of the long bones and to such fractures as those of the patella and lower 
jaw; at the best no more than partial immobilization is obtained. 

Tile radiograms, which are poorly reproduced, suggest that not a high level of 
anatomical accuracy is obtained by the methods employed, but some figures show 
good functional results. The different operations which have been introduced for 
the treatment of fractures are briefly ren'ewed in the comprehensive manner which 
one would expect of an author working under Eiscisberg, and a most complete biblio- 
graphy is included. 


Etudes sur les Affections de la Colonne vertebrale. By .Anduk Lhni, Faculty of 
Medicine of Paris. Preface by Pierre MAnrn. Aledium 8vo. Pp. 520, with 113 
illustrations. 1920. Paris : Masson et Cie. 7s. Gd. 


This is in no sense of the word a text-book. It consists of a series of articles, -well 
illustrated by descriptions of actual cases, diagrams, and X-ray photographs. The 
stj-le is delightful, interesting, and fluent, but free from that apparent inconsequence 
so often found in French scientific works which strikes the English reader as almost 
frivolous. .As irith most French uTiters, the author's powers of clinical observation 
and description are beyond praise, and the material at his disposal must have been 
colossal. 


The book is dnided into sections on congenital and acquired disabilities. Of 
congenital disabilities Professor Leri takes first those caused by spina bifida occulta, 
and makes out a strong case for ascribing to this defect certain tropheedemata. sclero- 
dermata, late paralyses, and, last but not least, certain cases of enuresis. In this 
last section he strikes new ground in claiming that a number of cases of enuresis 
resistant to ordinarj' medical therapy have been proved to be due to an obstructing 
and m the neighbourhood of a spina bifida occulta, and have been instantlv cured 
by the removal of the same. 

*^bbsiders the possible effects of errors of differentiation in the different 
tfnn IP**'?’ section of the book is that devoted to sacraliza- 

Invc KUI lumbar vertebra and lumbalization of the 1st sacral vertebra. These 

^udy in America than in Europe, and we welcome 
strikintr ® recognizing the importance of these deformities, while 

striking a very much more just balance than most American authors in ascribing 
VOL. -XIV.— N-O. 56. 4.5 
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the production of symptoms thereto. Especiallj^ are vre pleased to note that he 
puts quite as much blame on the erratic 1st sacral as on the erratic 5th lumbar. 

The section on cervical rib is an excellent morphological study, but is less 
important from a therapeutic point of view. Spondylose rhizomclique rccei^■cs 
careful study, as befits a French observer, and the conclusions drawn from observa- 
tions .seem sound. It is a rare disease, and the dual causes of infection and compen- 
satory fixation are well put forward. Crush fractures of the vertebrs are said to be 
quite common, and "with this observation we entirelj^ agree. The results of burial 
by shell-bursts in the late war have shown us how slight may be the immediate effects 
of such fractures, and these obser^mtions have led to more frequent skiagrams of the 
spine in cases of obscure backache, and the discovery that crush fractures may easily 
be produced by quite moderate Adolencc. The concluding section on localized 
rheumatic affections of the spine is a convincing and profound attempt to reduce 
to order the rather vague conceptions too frequently held on this subject. 

We can confidently recommend Professor Leri’s book to the attention of all 
orthopaedic snrgeons, and shall hasten to investigate these affections in the light of 
his observations. He promises us a companion volume on diseases of the bones and 
joints (excluding the spine), to the appearance of which we look forward with pleasure, 
and shall expect to find therein as great a stimulus as in the present volume. 


Infections of the Hand. By Lioxeu R. Fifield, F.R.C.S. (Eng.), Surgical Registrar and 
First Assistant and Demonstrator of Anatomy, London Hospital, etc. Crown 8vo. 
Pp. 192 4 - viii. witli 07 illustrations, including 2 coloured plates. 1920. London : 
H. K. Lewis & Co. Ltd. 9s. net. 

tVE cordiallj' welcome this book because it gives a good account of important work, 
e.g., that of Kanavel, which hitherto has been difficult of access to English readers. 
The great wealth of diagrams and drawings makes the chief anatomical points and 
their surgical bearing quite clear, but we do not find all the descriptive matter in 
the text easy to follow, and we fear it might be confusing to those who had forgotten 
their ordinary anatomy. We also regret that the description of small artificial 
spaces like that called Perona’s space is included, because this introduces unnecessary 
complexity into the subject. However, these are but small matters, and the main 
lines of tendon-sheath, fascial-space, or lymphatic infection are well described, and 
their treatment is placed on sound lines. 


Surgery of the Colon. By F. W. Raxkix, A.M., M.D., F.A.C.S., Visiting Surgeon to St. 
Joseph’s and Good Samaritan Hospitals. Surgical Monographs under the supervision 
of Dean Lewis, A.B., M.D., Eugene H. Pool, A.B., M.D., and A. W. Elting, A.B., 
M.D. Imperial 8vo. Pp. 300 + xiv, illustrated. 1926. New York and London : 
D. Appleton & Co. 21s. net. 

This book, as the author saj^s in his preface, makes no attempt to express any 
arbitrary opinion of his own, but is a compilation and comparison of the sentiments 
of surgeons of wide experience. The literature has been reviewed thoroughly 
the idea of correlating the vietvs of various authorities in dealing with surgical condi- 
tions of the large bowel, excluding the rectum, and more especially malignant disease. 
There are eighteen chapters ; the first is devoted to anatonij', and each of the follow- 
ing deals at some length wdtli one of the seventeen lesions to rvhich the colon is liable , 
at the end of every chapter is a comprehensive bibliography. 

We think all the sections are excellent, and if rve were to give particular notice 
to any one, it would be to that devoted to carcinoma of the colon. The author has 
evidently laid himself out to deal more exhaustively with this subject than wi i 
anv other, and this is as it should be, for carcinoma is the most important surgica 
disease of the colon, and the differences of opinion with regard to treatment are 
perhaps more noticeable in the literature of this disease than in any other. As le 
author points out, the right and left colon are so different in anatomy and function 
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that thev cannot be considered together for purposes of treatment. Opinion secnis 
to be generallv tending towards remo^^•ng groudhs in tlie former, in the absence of 
acute obstruction, in one stage, and in the latter m t^TO stages. He quotes " ortahtj 
statistics from manv eminent sources in substantiation of his views. 1 hough the 
appropriate treatment is indicated in each chapter, it is only m tlie one on carcinoma 
that technical details are entered into at all fully, and here considerable prominence 
is given to the various methods of aseptic resection. , p i- 

The last chapter is a short one dealing with intestinal stasis. Ao dchnite line 
of treatment is indicated, though the author leans towards a conservative policj , 
and this, in our opinion, is the proper position in which to leave the subject at the 
present time, for it cannot be said that there is any unanimity in this respect nlien 
authoritative opinions are so far apart as to regard this disease on the one hand as 
never requiring surgical treatment and, on the other, as needing remo^•al of the 
entire colon. 

In some regions of the body surgical principles and technique ha^•e reached a 
stage of excellence from the point of view of both morbidity and mortality results 
beyond which expectation of improvement is hardly reasonable ; this cannot be 
said of the colon, and in these circumstances a comprehensive review of authoritative 
opinion from time to time is desirable and necessary. This book fulfils these con- 
siderations excellently, and we strongly recommend it from this point of view. 


Etudes stir la Tubage Duod&ale— I'Epreuve de Meltzer-Lyon. L' Alimentation dno- 
d&ale. By Dr. R. Damade (Bordeaux). Royal Svo. Pp. 91, with 7 illustrations 
1920. Paris : Gaston Doin et Cic. Fr. 15. 

Tins is a small brochure of ninety-one pages which deals with: (1) The test of 
Meltzer-Lyon ; (2) Duodenal feeding. The method of carrying out the Meltzer-Lyon 
test, its physiology, and its application to diagnosis and treatment occupy the. 
first pai-t. The second portion gives a full account of the technique of Einhorn's 
method of duodenal feeding, together with the indications and results. Thus, in 
a very short space will be found a most reasonable and sane account of a method of 
diagnosis and of treatment which certainly appears to have a place in the study of 
gastroduodenal disorders. 


Die Klinlk der bosartigen Geschwiilste. Edited by Paue Zweifcl and Enwix Pavu 
(L eipzig). \ol. III. Pp. 030 -r xvi, with 184 illustrations in the text, and 44 coloured 
plates. 1927. Leipzig: S. Hirzcl. Unbound, M. 70 ; bound, M. 85. 

Tins is the third volume of a large work on malignant tumours in all parts of the 
liiiman body. This particular volume deals mainly with malignant tumours of the 
emale generative apparatus, including the breast. It is a large, cumbrous publica- 
tion, but well illustrated with many coloured drawings. It is intended for the use 
o ])ractitioners in order to give them the latest ideas on technique and treatment 
ifuant disease. Of its kind it is quite good, and the indications for the 
a tcrnative treatment of X rays and radium are discussed vith some care. 


Throat, comprising Affections of the Trachea and CBso- 
M pTt Practitioners. By Sir StCi^mii Thomson-, 

wUh’-nb ilWr F R.C.S. (Eng.). Third edition. Medium Svo. Pp. 943 4- xvi; 

Londbn. CasLurCmUff 

Ss''pubiSTnf9n^‘“^H f The first edition 

ih this specialtv bn! o universal approval. The rapid advance 

1 . as necessitated a somewhat extensive increase in the size of the 
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present volume. The fact, however, that the changes made are in the direction of 
addition, rather than alteration, speaks for itself. The first edition could he regarded 
as a staridard by -which other text-books should be judged. It -was both complete 
and concise, and it sho-vved a breadth of outlook tinfortunately some-ivhat rarely met 
-snth in the specialist. Both letterpress and illustrations -^vere excellently produced, 
and printer’s errors -were conspicuous by their absence. As far as the new edition 
is concerned, it need only be said that the former high standard has been maintained 
or enhanced. Amidst an enormous mass of new material, the choice of what to 
include and what to omit has been made with very sound judgement. The amount 
of new work entailed in the preparation of this edition must have been very great, 
and the profession owe a debt of gratitude to Sir StClair Thomson in that he has given 
to them so generously of his ripe experience. 


Cavernous Sinus Thrombophlebitis and Allied Septic and Traumatic Lesions of the 
Basal Venous Sinuses. By tVEnns P. Eagletox, INI.D., Newark, N.J. Post Svo. 
Pp. 195 -f- xxiii, illustrated. 192G. New York : The Macmillan Company of Canada 
Ltd. S4.50. 

Tms study is based on the author’s experience of a series of twenty -five cases, which, 
in dealing with a somewhat rare condition, must be accounted a considerable number. 
These eases are reported in great detail. The material is classified in accordance 
with the route by which infection has reached the sinus. The importance of early 
diagnosis, without waiting for the development of such classical signs as exoph- 
thalmos, etc., is emphasized, if the results of operation are to be better in the future 
than they have been in the past. In regard to operation, the somewhat surprising 
suggestion is made that it maj^ be ad\dsable to ligate the common carotid, so that 
the cessation of pulsation may give rest to the inflamed sinus. The work embodies 
a considerable amount of research, has an extensive bibliography, and obviously 
embodies the result of much thought. The superabundance of detail does, perhaps, 
tend to obscure to some extent the broad principles involved. 


Bernhard Heine’s Versuche liber Knochenregeneration, sein Leben und seine Zeit. 
By Dr. K. Vogeeeu (Berlin), Dr. E. Redenz, Dr. H. Walter (Wurzburg), and Professor 
Dr. B. Martin (Berlin), with a Preface by Professor H. Bier. Medium Svo. Pp. 224, 
with 105 illustrations in the text and one portrait. Published by the German Surgical 
Society. 192G. Berlin : Julius Springer. Reichsmarks 7.50. 

Bernhakd Heine, who was born in 1800 and died in .1840, worked chiefly at the 
University of Wiirzburg, and has left to that institution a remarkable collection of 
instruments and specimens chiefly dealing with the growth and regeneration of bone. 
In the first place there is a comparatively complicated mechanicallj’-driven saw or 
osteotome by means of which Heine cut the bone in his experiments. Then there 
are about one hundred specimens from the skull and limb bones of dogs showing 
the results which followed removal of parts of the bone, the periosteum, and the 
marrow. The conclusions which Heine reached were verj"^ similar to those of Ollier, 
and pointed to the periosteum as being the main factor in osteogenesis. The careful 
details in every experiment and the preservation of these specimens of one hundred 
years ago make this monograph one of great interest and importance. 


Travaux de la Clinique chirurgicale de la Salpetriere. By A. Gosset, Professeur 
de Clinique chirurgicale a la Faculte de Medecine de Paris ; Chirurgien de la Salpetriere. 
Vol. I. First series. Imperial Svo. Pp. 254 , with 118 illustrations. 1920. Ians: 
Masson et Cie. 8s. 4d. 

This is a new work, and one which is well worth perusal. It is compiled by Monsieur 
Gosset, who is Professor of Clinical Surgery in the Faculty of Medicine in Paris an 
Surgeon to the Salpetriere, in collaboration with fourteen others who hold importan 
positions in the medical world of Paris. 
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One mav describe the volume as the collected papers of Cosset and his co-workers 
and a reflection of their activities. The articles, which number sixteen, include 
Choledochotomv for Lithiasis (A. Cosset), ‘-Cholecystography (Cosset and 
Loewv). Formation of ^’ndte Bile (Cosset and Bertrand). “ Cliomatosis of the 
Stomach” (Cosset and Bertrand), “Pyloroplasty by the Flap Method ’ (Marcel 
Tlialheimer). and others interesting botli to surgeons and clinicians. There is also 
a very interesting paper on “Tumours of Plants” by J. Magrou, in which the recent 
developments of the Bacterium tumefaciens are discussed. It may seem strange 
to find such a paper in a surgical journal, but it appears to illustrate the wide 
outlook of Professor Cosset, who, in 1923, annexed to his surgical clinic in the 
Salpetriere a laboratory of vegetable biologv'. It is certain that the study of the 
tumours of plants is of great interest in comparative pathologv- and may perhaps 
throw light on the problem of human tumours. 

The whole volume is well printed and illustrated, and is a worthy addition to 
surgical literature. 


Principles and Practice of Oral Surgery. By S. L. SiLvnn.vr.vx, D.D.S., F.A.C.D., 
CliniKil Professor of Oral Surgery, Atlanta-Southern Dental College, etc. ^Icdium Svo. 
Pp. 32G -y xvi, with 2S0 illustrations. 192G. London : Henrv- Kimpton. 25s. net. 

Ix England it is the usual practice for the minor surgical operations in the mouth 
to be carried out by dental surgeons and the major operations by general surgeons. 
In America during recent years the trend has been to promote the surgerj' of the 
mouth and associated parts to a specialty, and certain of the medical colleges have 
founded chairs of oral surgery, these positions in some cases being held by men pos- 
sessing the dental qualification only. The result of the elevation of oral surgerj- 
to a specialty' has been the appearance of books devoted to this branch of surgerj-, 
and of these that by Dr. Blair is perhaps the best known in this countrv'. 

Dr. Silverman's book, which is the latest addition to this group of works, runs 
into just over three hundred pages and is lavislily illustrated. The treatment of 
the different subjects is unequal — for example, nearly one quarter of the book is 
devoted to cleft lip and cleft palate, while the important operations of removal of 
the maxilla, the mandible, and the tongue are dealt uith in twentj' pages. The 
chapters on cleft lip and palate are the best in the book, the technique of the various 
operations being described in clear terms. TJie author would appear to be an advo- 
cate of Brophy's operation, which has not found much favour in this country', and 
he gives answers to the usual objections urged against this operation. The chapters 
dealing with alveolectomv-, apico-ectoniy (amputation of the apex of a tooth root), 
and misplaced teeth contain useful information, and the operations are described 
in detail. It is the chapters dealing with major operations that are disappointing ; 
they are too brief to be of value — for example, in that on the tongue there is no 
description of the operation for the removal of the affected lymphatic glands. 
-Amongst surgeons in this country, importance is placed upon rendering the mouth 
free from dental sepsis, and there are certain writers who advocate the removal of 
all the teeth before carrying out major operations. This debatable subject is not 
touched on by the author. It has also become a practice to leave wounds in the 
niouth open, but if one judges the author correctly, he would appear to be in favour 
of packing with 5 per cent iodoform gauze over a fairly prolonged period. 

The chapter on fractures of the jaw is too brief : there is a good description of 
hxation of the fracture by intermaxillary wiring, but scant reference to the methods 
of reducing some of the troublesome displacements met with from time to time. In 
le short chapter on plastic surgeiy the author insists — and rightly — on the restora- 
lon of teeth and bone by surgical or prosthetic means before carrying out plastic 
opera ions. A short account is given of maxillofacial prosthesis, and this includes 
Vh ^ putting the finishing touches on a ‘reconstructed maskk 

limit 1 - found of more value to the practitioner who 

surgery to the minor operations of the mouth than to the one who under- 
wkcs the major operations. 
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Saint Bartholomew's Hospital Reports. Edited by W. McAdam Eccles. Sir Tiio<! 
Hordeb, Bart., K.C.V.O., Sir Bernard SrinsBURY, W. Langdo.v Brown Girlivt 
Bale, and Geoffrey Evans. Vol. LIX. Demy 8vo. Pp. 206 + xxviii inon 
London: John i\lurray. 21s. net. ‘ 

Of the papers of surgical interest in this volume that by Girling Ball on perforated 
ulcers in the stomach and the duodenum is the most considerable. The author col- 
lates some 500 cases, of which 50 have been under his own care ; these are dealt with 
in detail and their sj'mptomatolog 3 ' is critically analysed ; their number, howei-er, 
is too small to allow the author to draw any definite conclusions from the relative 
value of suture with or without short-circuiting. 

In the treatment of true fractures of the neck of the femur Sir. Elmslie agrees 
with the line of treatment advocated by Whitman, and gives a useful review of the 
subject. 

Though without direct surgical interest, the most fascinating paper in the 
volume is Sir D’Arcy Power’s account of the rebuilding of the hospital in the eighteenth 
centui^% which will be eagerly read by all those interested in the historj^ of such 
institutions. 


Gruy's Hospital Reports. Edited by Arthur Hurst. M.D. Vol. LXXVI (Vol. VI, 
Fourth Series), Nos. 2 and .3. Royal 8vo. Pp. 125 (each). Illustrated. 1926. London : 
IVakley & Son (1912) Ltd. Annual subscription, £2 2s. net ; single numbers, 12s. Gd. net. 
These reports continue to reflect the work of the staff of Guj'’s Hospital. The 
outstanding feature is a continuation of “ Studies on Tumour Formation ”, by 
G. W. Nicholson (in No. 2, Vol. VI, April, 192C). This article gives an account of 
tumours of endometrial origin, tumours found in the groin and round ligament, 
in the umbilicus, and in laparotomy scars. It is an article of great pathological 
interc.st. 

Guy’s Hospital Reports. Edited by Arthur Hurst, JI.D. Vol. LXXVI (Vol. VI, Fourth 
Series), No. 4, October, 1920. Royal 8vo. Pp. 120. Illustrated. 1920. London ; 
Wakley & Son (1912) Ltd. Annual subscription, £2 2s. net ; single numbers, 12s. Cd. net. 

This volume contains an article of great interest to the general surgeon. This is 
an analysis of the results of treatment of carcinoma mammal bj' J. F. Carter Braine. 
The investigation concerns the fate of 722 patients admitted to Guy’s Hospital during 
a period of thirteen years, namely, 1909-22. Tlie following is Jlr. Braine’s summarj’ 
of the analysis : “ (1) In late cases the less extensive the operation the longer the 
life of the patient. (2) In late cases extensive operative interference leads to rapid 
dissemination and metastasis, and frequently does not confer a greater length of life 
than is to be expected when operation is withheld. (3) The operative mortality in 
all cases was 3'3 per cent. (4) Of all verified cases treated hy operation, 54-1 per 
cent were alive at 3 j^ears, and 28-4 per cent were alive at 5 years. (5) When the 
axillarj'^ glands were not invaded hy groirth at the time of operation, the prognosis 
was very materially improved : 80 per cent of such cases were alive at 3 years, and 
46 per cent at 5 years. (6) IVlien the axillar 3 '' glands are ini'aded by grondh the 
prognosis is less favourable ; 45-8 per cent of such cases were alive at 3 years, and 
18'8 per cent at 5 years. It is probable that the majority of the total number of 
cases in the series belonged to this categorjL (7) Superficial radiation applied 
immediately after the operation has definitely improved the prognosis of the disease. 
(8) More than half the recurrences after operation were found in the scar and adjacent 
skin, and more than a quarter in the axillary glands. Both were relatively early 
in their appearance.” 

Report on Third International Congress of Military Medicine and Pharmacy. By 
Commander William Seaman Bainbridge, M.C., United States Naval Reserve Forws, 
Member of Permanent Committee, Delegate from the United States. Demy 8vo. J p. 
Ill -f- viii, with numerous illustrations. Reprinted from The Military Surgeon. 19-0. 
Washington : Association of iMilitary Surgeons. 

This is a short report on the Third International Congress on Military Medical Sub- 
jects held since the war. The first was in Brussels in 1921, the second in Rome in 
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lO-’S and the tliird in Paris in 1923. .\t tliis last Congress forty-two countries were 

represented, but tlicse did not include the Central Powers. More than 2500 delegates 
of the fortv-two nations represented participated in the Congress, and there ■^^ere in 
addition manv ^■isitors. The main subjects discussed at the present Congress '«erc 
as follows : Technical specialization as the basis for the functioning of the medical 
ser\ices in war time : selection of tlie troops with especial regard to tuberculosis 
and affections of the ears and eyes : dressing and suture material ; and the ctiologj- 
and treatment of traumatic arthritis. There were also a number of short communi- 
cations on special subjects. _ 

The present report gives a good general idea of the scope and work of the Con- 
gress. and will enable anyone interested in any special subject to refer to the original 
and oflicial transactions. The illustrations arc chiefly photographs of prominent 
officials and groups of delegates who took part in the Congress. 


Chronic Intestinal Stasis (Arbuthnot Lane’s Disease). A Racliolosrical Study. By 
.Alfred C. .Iord.uv, C.B.E. -M.D. (Cainb.), JI.R.C.P. (Lond.), Corresponding Foreign 
Member, Belgian Royal .Academy of Medicine. Second edition. Ato. Pp. 230 NV, 
illustrated. 1920. London : Humphrey Alilford. 21s. net. 

The work is dedicated to Sir William Arbuthnot Lane, ‘the Father of Stasis". The 
latter, in a foreword to the book, states : " As time goes on the profession will see 
that the disturbances of metabolism, and the absorption of toxins from the gastro- 
intestinal tract, due to stasis, are of enormous importance : many surgical opera- 
tions, at present needed, will fall into disuse. Early treatment is essential to prevent 
the many serious consequences of neglected stasis, most of which are graphically 
demonstrated in this work. Xumerous diseases, at present the banc of ciAilized 
man, will disappear, once they are recognized to be the result of auto-intoxication 
and the conditions of life adapted to the prescr\’ation of healthy bodies. This is 
no utopian ideal, but the real foundation of medicine ". 

Dr. Jordan is well knou-n as an original worker in radiologj’, and he has been 
prominent in the use of X rays almost since the original discovery by Rontgen. 
During the years that have elapsed he has been conspicuous by his original methods 
and technique, and he has advanced a number of theories in connection with diagnosis 
which must command our attention. The fact that many of the hypotheses he puts 
forward have not been universally accepted need not concern us in the estimation 
of his work on the whole, and in particular on the merits of this book. Much of the 
teclmique described is extremely sound, and with certain rescr\’ations it can be 
approved of as a method to follow in gastro-intcstinal investigation, or as eonfirmaton.' 
of other methods. He has elaborated a thoroughly reliable method of screen exam- 
ination. by the use of which he has made a number of obseiwations of fundamental 
importance for the guidance of other workers. Many of the conclusions he arrives 
at in his book are the result of these screen obsers’ations, and as such they must be 
given a certain value. The radiographic e\idence he puts forward is frequently 
not confirmatory of his screen observations, but such a criticism is applicable to the 
work of many other recognized authorities in radiologj'. Tlie failure to confirm 
essential points made on the screen by radiographic reproduction need not be 
regarded as condemnatoiy of the former. 

The methods of protection for the patient and the operator are reliable and 
worthy of adoption ; the proof of the efficiency of the author's methods lies in the 
met that he has used them for many years and has escaped serious damage. 
-A further point is that Dr. Jordan introduced these methods at a time when tlie 
generally appreciated and other workers were being damaged, 
fhe lyork under review is in part the accumulated experience of years of active 
CO a oration with Sir Arbuthnot Lane, and it is not surprising that manv of 
aiilhortv S'''®" ^ased on the theories first enunciated by that eminent 

. more than a radiological study of chronic intestinal stasis ; it also 

ams a section on treatment, and there is much in this part of the volume that 
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will be of service to the practitioner. The radiological portion of the work is sound 
though not all radiologists will agree with many of the explanations o-iven in the 
text of conditions which are commonly met with. Dr. Jordan is arnbitious, and 
ventures into fields in which many able practitioners have wandered and become lost. 

In the treatment of the manifold manifestations of the disease described in some 
detail, Dr. Jordan concludes : “ I have endeavoured to point out the far-reachinn- 
consequences and dangers of neglected stasis, and shall conclude this chapter by out” 
lining the means that should be taken to prevent the occurrence of cancer ”. The 
last part of this chapter is prophetic rather than useful. “ Although we have not 
yet found the full solution of the cancer problem, may we not justly believe that we 
are at the dawn of a new era in the prevention of this dread disease ? ” Obviouslv 
Dr. Jordan belie^'es that in putting forward chronic intestinal stasis as an explana- 
tion of the appearance of cancer, he is on sound ground ; but it is asking too much 
to expect that these statements shall be taken seriously by research and clinical 
workers, who are diligently seeking for the cause and cure of cancer. It is difiicult 
to follow the reasoning underlying the explanation of the production of toxrcmia 
and sequel® due to stasis in the alimentarj^ canal ; it is even more difficult to refute 
the conclusions, since many of them are ill-conceived, and based on an imperfect 
appreciation of physical laws and pathological conditions arising in association with 
stasis or, as is more probable, aceompanjung it. Is it logical in the first place to 
regard the condition as a disease, and from that hypothesis to ascribe such widely 
separated maladies as epilepsy, melancholia, suicidal mania, cancer of the breast, 
gall-stones, etc., to chronic intestinal stasis? On reasoning such as this there is 
practically no disease to which man is liable that cannot be explained by the effects 
of toxic absorption from the intestinal canal. 

The volume under review is the second edition of the work ; following so quickly 
on the first edition it is evident that the hook has been widely read. Dr. Jordan 
is to be congratulated upon an interesting study of a condition of frequent occurrence 
in practice. 


X-ray Diagnosis : A Manual for Surgeons, Practitioners and Students. By J. 

Magnus Redding, F.R.C.S., Senior Surgical Radiologist to Guy’s Hospital. Medium 

8vo. Pp. 228, with 80 skiagraphic plates. 1926. London: Cassell & Co. Ltd. 21s.net. 

The author, in the preface of this admirable work, says : “In writing this book 
I have endeavoured to outline the guiding principles of radiographic diagnosis in 
the examination of those tissues whose structure renders them demonstrable by 
radiation. With this aim in view, the descriptions of the lesions affecting the 
different anatomical systems are preceded in every instance by an analysis of the 
appearances produced by the normal structure, and of the modifications of those 
appearances svhich result from disease. It is hoped that a basis for logical inter- 
pretation is in this way provided. It must be remembered that the ultimate aim 
of the examination is the formation of a reasoned diagnosis, and that without the 
requisite knowledge to arrive at this end the most perfect technical results are of 
no avail”. 

An author who sets out with such a clearly^ arranged objective, and succeeds 
in its execution as Dr. Redding has done, is bound to produce a work of some 
importance. In this instance the result is a handbook which amply fulfils the aims 
of its author, who states : “My hope is that the book may prove useful to the 
surgeon and the practitioner w'liose work brings them into constant touch "'ini 
radiologj'^, but who have had neither the time nor the facilities for making a special 
study of the subject ; to the post-graduate preparing for the higher medical and 
surgical examinations and the diplomas in radiology now granted bj^ the Cambridge 
and Liverpool Universities ; and to the undergraduates studying for the^ pass 
examinations, to whose curriculum of obligatory subjects radiology has lately been 
added”. For the purposes of the diploma candidates more information will le 
required on technique, but with this exception the candidate who rnasters le 
contents of the book should have no difficultj’’ in satisfying the examiners. le 
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student, to whose burdens tlie science of radiologj- has been added, will find in its 
na'^es ample information for his needs. 

^ ' The book is well planned ; nothing of importance has been omitted, and much 
anpeiirs which will be of interest and use to the experienced radiologist, who time 
and .a^ain has to refresh his memory on essential points in anatomy and the inter- 
pretation of the normal and dcjjarturcs from it. 

^ Tlie illustrations are on the whole well chosen, and all are reproduced in half- 
tones on special paper, so there should be no excuse for any loss of detail in the 
reproduction of the skiagrams. One objection must be made; many of the skia- 
frrams are reduced too nnich ; detail is lost, and in several instances tbe size of the 
reproduction is out of all proportion to the space allowed on the plate ; a larger 
size would have added to the value of the skiagrams. A number of the half-tones 
are below the average of first-class radiography of the present day. No doubt in 
a subsequent edition! which must soon be called for, these slight detractions will be 
removed, and better skiagrams take their place. 

3Ir. Redding has to be congratulated upon the result of his labours, and we 
welcome this work as a valuable contribution to radiograpbj- and one which will 
take a high place amongst the works on this subject in the English language. 


Handbook: of Medical Electricity and Radiology. By Ja.uks R. Riddelp, F.R.F.P.S., 
Lecturer on Eleclric.'il Diagnosis and Therapeutics, University of Glasgow ; Radiologist, 
West Infirmary, Glasgow, etc. Crown Svo. Pp. 239, with 110 illustrations. 1920. 
Edinburgh : E. & S. Livingstone. 8s. Gd. net. 

This book has been wTitten with the object of providing the student with a short 
and simple description and explanation of the various radiotherapeutic, actinic, and 
electrical agents used in the treatment of disease. The description of apparatus 
and technique is clear and simple. The statements concerning the indications for 
various tj^pes of treatment are necessarily too brief and dogmatic to allow of any 
discussion — ^for example, it is a matter of opinion whether “Patients suffering from 
neurasthenia are improved by general applications of electricity in any form” (p.31). 
The diagrams of anatomy and apparatus are verv- good because of their simplieitj", 
but the reproductions of radiograms are too small and indistinct to be of much value. 
Perhaps the author has attempted to cover too large a range of subjects in the 
compass of a small book, but he has succeeded in gi^^ng much useful information 
in a very readable form. 


Light Treatment in Surgery. By Dr. O. BEnxiiAno (St. Moritz). Translated by R. 
IviXG Brou'X, B.A., M.D., D.PIi., Medical Officer of Health, Bermondsey ; Lecturer in 
Public Health, Guy's Hospital Jlcdical School. Medium Svo. Pp. 307, illustrated. 
1920. London : Edward Arnold & Co. 21s. net. 


Dr. BERxn.vRD's book, in the words of Dr. Leonard Hill in the foreword introducing 
the work, "is a masterly produetion, the fruit of thirty’ years’ work, carried out by 
one of the greatest, if not the greatest pioneer of heliotherapy’ in the High Alps’’, 
leaders of the book in this country’ owe a great debt to Dr. King Brown, who has 
spar^ himself no trouble in gi^'ing a faithful and excellent rendering into English. 

The book abounds in informative data of the important steps in the develop- 
ment of heliotherapy’. The most striking tribute to individual effort on the clinical 
sj e IS that Dr. Bernhard has limited the number of beds in his sanatorium to thirty’- 
iree, holding that sueh a number is essential to ensure each patient’s recei\’ing 
us individual attention. This may’ explain the evidence he puts forward of good 
lineal results, and the minute detail with wliich he deseribes the clinical conditions. 

neer nork in all branches of medicine calls for such meticulous care in its 
execution. 


trp-jt opening chapter is historical, and is a delightful resume of the uses of litrht 
is a throughout the ages, from the classical days downwards. The chapiter 
c ear proof of the value of a sound classical education as a preliminary to the 
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studj^ of medicine. IVIodern light therapy has been built on the third comnonpnt 
of light, that is on the chemically active rays. The foundation stone was a l-nZ 
ledge of the bactericidal action of light. 

An important chapter is that on light and light biologj% in which nianv 
interesting points are discussed. The biology of light must evL be an important 
subject on w'hich the basis of radiation therapy is founded. The experiments* of 
Oerum and Bering are quoted as important in the explanation of the effect of linht 
upon the blood. Oerum found that in rabbits kept in the dark and in red liSht 
there was a diminution in the number of red corpuscles and the ha;mogIobin content 
as well as a reduction of the quantity of the blood. Diffuse daylight and blue linht' 
on the other hand, produced a considerable increase in the quantity of blood alonn 
with an absolute increase of the total hmmoglobin. After a light bath of four hours 
rabbits showed a 25 per cent increase in the amount of their blood. The chemistry 
of light biologj>^ is dealt with in a most interesting manner. 

The pathology' of sunlight has a complete chapter devoted to it, and it precedes 
the description of the various forms of light treatment and the technique of their 
use. So the beginner is first initiated into the dangers arising from the injudicious 
use of these powerful rays. The important subject of light sensitizers is dealt with 
in a thorough manner, and the method of their action is explained. It is important 
to remember that exposure oa’cr a long period of time, though intermittent, may 
lead to the development of chronic dermatitis, but Bernhard is not inclined to anrec 
that carcinoma may supera'cne in these cases. At the end of the chapter on Ihrht 
therapy several important rules are enumerated under headings : (A) Local irradia- 
tions ; and (B) General Irradiation. 

Light therapy is dealt with under these main headings : (A) Sunlight therapy ; 
(B) Therapy with artificial sources of light. The latter gives a full description of 
the forms of lamp used. A short reference is made to the Rontgen rays ; further 
on in the book tlie use of these rays is dealt with in detail in connection with the 
treatment of surgical tuberculosis. 

This handbook is a most complete treatise on the increasingly important subject 
of light treatment in surgery, and as such it is incomparably the best yet published. 
It is most instructive in its detail and full of the most convincing arguments in 
favour of the use of these powerful aids to surgical treatment. 

The author is an accomplished physician, well versed in the historical develop- 
ments of his subject, a man of profound learning, and an able clinician. . The clinical 
data haa'e been dealt with in a most painstaking manner ; the result is a very 
informative treatise, which must be of the greatest service to all who are interested 
in this work. The author is to be heartily congratulated on the able manner in 
which he has put on record the summation of the labour of years, and his book 
cannot fail to meet with universal approval. 


L’Anesthesie tronoulalre des Machoires, par Vole buccale. By Dr. Roger Duchaxge. 
Medium 8vo. Pp. 112, with 24- illustrations. 1920. Paris: Masson et Cie. Fr. 2 
(suisscs). 

This small monograph is by tbe same author as the important work on fractures of 
the jaws and their treatment. It consists of a careful and detailed account of the 
anatomy of the nerve-supply of the lower and upper jaws and of the methods of 
injecting local ana;sthetic solutions through the oral approach into the nerve canals. 
A few line drawings serve to illustrate the main anatomical facts. In discussing the 
most important problem — namely, the practicability of injecting the foramen ovale 
the author advises the use of a special gag and guide, and it is unfortunate that the 
illustration of this in use (Fig. 8) is very far from clear. 

Except in cases where actual infection has occurred in the track which would 
have to be followed by the needle, and in cases of intractable trismus, the author 
considers that regional anajsthesia should be used for all jaw operations, ue 
believe that few patients would share this view if they understood the pros and cons 
of alternative methods. 
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These two books on inassasc ami rcinedinl cxerciso.s it 5 (’rv full and complete 
account of the subject. In the bandbook an iiitrodiielory account is pi\ cn of tlie 
bistorv of the art of luassauc, traeinil it back to t’biiicse and Indian. Greek, and 
Roman practice. Continued on more or less empirical lines tbrou;;b the Middle 
Aces, it rvas raised to the standard of an exael science by Henrik Lin<r. to whom 
Srveden owes her fame in re^jird to this sul)j<-ct. ’I'lie first, volume is concerned with 
a description of the technique of niassaiie aiul a discussion as to its mode of action, 
and is exceedingly thoroH«h and clear in all <letails, 'The plates at the end of 
the volume are from photographs ilbistratin!: the iliffcrent kinds of massage and 
movements. 

The second volume of the handbook deals with the api)lication of ma.ssagc and 
exercises in the treatment of various diseases and injuries. The following organs or 
system of organs are discussed in their relation to massage : circulatory system ; 
abdominal organs, especially with regard to enteroptosis and constipation : organs 
of respiration : nrino-gcnil.al ap[)arattis : nervous system, inehiding flic treatment 
of various tjqies of paraly.sis; bones, nuiseles. and joints, including fractures and 
sprains ; the auditory apparatus ; and the mucous membrane of the iipjicr air- 
passages. 

Drs. Koch. Socle. Kohlanck, Kchtcrmeycr. and Professor Grossmann liavc 
collaborated in .special subjects, i.c.. fractures, dislocations, discase.s of women, aural 
surgery, and nasal surgety. The handbook is a most useful g\ndc to practice, and 
invaluable as a book of rcfcrctiee. 

The small book by Dr. Kireliberg on massage in relation to beauty pre.scrvation 
is apparently an attemiit to supply information to those who take up this type of 
practice without a general training.. 


Die akuten eitrigen Infektionen In dec Chlrurgle und Ihre Behandlung. By Dr, 
Arthuk Byzui.io. Boyal Svo. I’p. •ftl.'i, with 17.'> illustrations. 1020. Berlin and 
\ienna: Urban A: .Scliwarzenberg. Boiiiid, M. Ot-.IO; unliound, M. .'10. 

Tire intention of this work is to jirovidc for the student and young practitioner a 
guide both in the understanding of flic acute suppurative infections of surgery and 
m modern methods of treating these conditions. This is a branch of surgical 5vork 
rom which the general practitioner earns his 'daily bread', and, to some extent, 
tim student is licrc deficient, because a very large amount of bis 

SDc^' V niore easily taught sulijccts rvliicb arc of greater interest to the 

b doubt, is truer in scliooLs where the specialist clinic .system 

oenpMl ^Dt in Britain, where the surgical teaching is done largely by 

the Contine^™^' problem is not so acute as that pictured by Dr. Buzello for 

includin!!''* book there is first a chapter dealing with general aspects of the subject, 
onumisn" nomenclature, body defences, bacteriology' of the pyogenic 

treatino-'* ogether with elementary laboratory technique, and special methods of 
I'lth tfi conditions. The main part of the volume deals sy’stcmatically 

skin and ® infections under the following headings : wound infection, 

nective ™tnncous tissues, ivliitlow, bones and joints, burstc, lympliatics, con- 
prostate glands (including the breast, kidney, lachrymal sac, spleen, 

cnipvem'a lu ' membranes, blood-vessels, pleura and peritoneum (including 

and DelvlV * 1 ^ abscess, subphrenic abscess, appendicitis, cholecystitis, peritonitis, 
chantpr r.n t? decubitus, tetanus, anthrax, and noma. Finallv, there is a 

Fwr on the septic general infections. 
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As in all such piecemeal hooks for the student, it is possible to bring forward 
criticisms in the way of errors of both omission and commission in the 'choice of 
subjects. Apart from this, we would have desired fuller details of treatment in 
some subjects — e.g., the Carrel-Dakin method of wound irrigation and treatment 
with B.I.P.P. The ehapter on whitlow would have been much better if reference 
had been made to Kanavel’s work on the infections of the hand. Nevertheless, the 
general standard of the book is excellent. 


Ausgrewahlte chlrurgisch-klinlsehe Krankheitsbilder. From Sauerbruch’s clinical 
lectures. Arranged by Professor Dr. Geobg ScmtinT. Part I. Crown 8vo. Pp. 8t. 
1920. Berlin ; Julius Springer. Reichsmarks 2.70. 

This little pamphlet is the first of a series, and consists of a selection of ten clinical 
lectures of Sauerbruch. Thej’' cover the following ground : exophthalmic goitre, 
endemic cretinism, burns, carcinoma of the breast, hydrocele, prostatic hypertrophy, 
congenital talipes, perinephritic abscess, carcinoma of the tongue, and hare ifp. 
Enabling the listener to get a picture of the disease in all its aspects, and conveying 
to him personal views of the lecturer, this is a vei^’- valuable form of surgical teaching. 
The above are perfect models of what such should be ; and, although in the printed 
word some of the atmosphere’ of the clinical lecture is of course lost. Dr. Schmidt 
is to be congratulated on gii’ing us so great an insight into the methods and personality 
of such a distinguished teacher. 


Die Vorbereitung zu OUlrurgisohen Bingrlffen. By Dr. Joii. Volkmann, Privatdozent 
in the Surgical Clinic of the University of Halle. Sledium 8vo. Pp. 238 + x. Illus- 
trated. 1920. Berlin : Julius Springer. Reichsmarks 12. 

This is a small work dealing with the examination and preparation of patients before 
operation, and is intended for students, medical practitioners, and young assistants, 
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SYPHILIS OF THE STOMACH. 


A stomach, with portions of the oesophagus and duodenum, divided 
along the greater curvature. 

The greater part of the mucous surface is ulcerated, the main ulcer 
extending from cardia to p^dorus along the lesser curvature and spreading 
over the adjoining parts of both anterior and posterior surfaces. The outline 
of this ulcer is irregular and the edge is raised. From the smooth floor rise 
prominent islands of granulation tissue cormred with ragged sloughs. On 
the anterior surface are tliree o^ml perforations with sharply-cut edges. 

The stomach is adherent to the liver in front and to the pancreas beliind. 
Its wall is thickened, in places to over half an inch, and, on section, the thicken- 
ing is seen to be in tlie submucosa, which is white in colour. The volume of 
the stomach was slightl)'^ decreased. The associated lymph glands were small, 
and normal on section. Museum of University College Hospital, 3055.B 

]\IiCROscopic Structure. — The thickened wall in relation to the ulcer 
shows interruption of the muscular coat by granulation tissue, round-celled 
infiltration along the smaller arterioles, and endarteritis obliterans of arteries 
and arterioles. Spirochaetes morphologicall}'’ identical with the Treponema 
pallidiim were present in the granulation tissue. 

Clinical History. — The patient ivas a man, aged 57, who had suffered 
from pain in the abdomen and chest for six montlis, with alternating constipa- 
tion and diarrhoea. There was no free HCl in the stomach contents. Death 
followed perforation of the ulcer. 

Autopsy. — No other lesions suggestive of syphilis. 

{McNee, Quarterly Journal of Medicine, 1922, xv, 59.) 



SYPHILIS OF THE STOMACH, continued. 



Retouched microphotograpli 
of a section, shoeing the 
character of the spirochietes. 
Stained by Levaditi’s method. 
(^£-inch oil-immersion lens, Xo. 
4 eyepiece.) 


Microphotograph of a small 
artery in the floor of the ulcer, 
showins endarteritis obliterans. 
Hjemalum and eosin. ( X oO.) 




Museum of Uuiversitv College Hospital, 3055. B 


(Reproduced by permission from the ‘ Quarterly Journal of ^ledicinc .) 
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SYPHILIS OF THE STOMACH, coniinucd. 


Microphotograpli of o moder- 
ately active part of tlie olccr, 
showing tlie granulation ti??ue. 
Part of the muscular coat of 
the stomach is seen helom. 
Hacmalum and eosin. ( X 50.) 




Microphotograph of the mu- 
cosa of the stomach in a part 
not involved by the ulcer. 
The changes are those of inter- 
stitial gastritis, and the muscu- 
laris mucos.-e remains intact. 
Hmmalum and eosin. ( x 50.) 


Or USUEKSITY College Hospjtal. 3055. B 


5 — StTpLEjig^-j. 


(lieproduced by permission from the ‘Quarterly Journal of Medicine 





V. CARCINOMA OF THE STOMACH. 


The stomach, the uterus, and the breast are the three organs of the body 
in which carcinoma is most common, and among these three the stomach has 
attained an unenviable notoriety because of the difficulty with which its earlier 
symptoms are appreciated by the patient. In the majority of cases it appears 
between the ages of 40 and 60, and it affects more males than females in the 
proportion of about 3 to 1. 

Carcinoma usually commences in a previously healthy stomach, but in 
a definite and important proportion of cases it is preceded by and arises in 
direct connection with a simple, chronic ulcer. The exact numerical propor- 
tion of cases in ivhich this latter event occurs has been the subject, of widely 
divergent statements ; but although gastric ulcer is at present the only knoum 
cause of gastric carcinoma, it is probable that at least nine-tenths of all carci- 
nomas arise in stomachs which have never contained an ulcer. 

The common site of carcinoma of the stomach is on the lesser curvature, 
near the pylorus. It seldom commences at the pylorus itself or at the cardiac 
orifice, or indeed in any part of the stomach other than the lesser curvature. 
Occasionally two growths of similar size are found on opposed surfaces of the 
stomach. 

The naked-ejm appearance of a carcinoma of the stomach may vary 
within wide limits according to the form assumed by the disease. The chief 
types met with are the malignant ulcer, the ‘leather-bottle’ variety, and the 
fungating tumour. 

The malignant ulcer, when examined from the peritoneal aspect, is not 
easily differentiated from a simple, chronic ulcer, unless its characteristic 
features, such as a raised, everted, and iri'egular edge, are fully developed, 
or the carcinoma has reached the peritoneal surface, or has produced metas- 
tases in tymphatic glands, liver, or jjeritoneum. On examination of the cut 
surface of a section through the growth, it is usually possible to trace the 
muscle of the stomacli wall across the base of the ulcer, even though it may 
be extensivel}'^ invaded by growth. This appearance contrasts with the 
complete interruption of the muscular coat by a simple, chronic ulcer. 

The ^leather-bottle' type of carcinoma commences as a rule on the lesser 
curvature near the p 5 dorus, and spreads both around the circumference of the 
stomach and along its axis towards the cardia b^”^ infiltration of the submucosa. 
The stomach retains its general shape, but maj’’ be greatl}' reduced in capacity, 
both bj^ the thickening of its Avail and by the contraction AAdiich occurs in the 
fibrous tissue Avhich forms the bulk of the thickened submucosa. When the 
Avhole stomach is involved it becomes converted into a rigid tube, incapable 
of dilation, and the pjdoric and cardiac sphincters may become fixed in a 
half-open position. On external examination the peritoneal coat, except 
for a general loss of translucenc 3 % usualty shoAvs no ti’aces of carcinoma, oAving 
to the strict limitation of the infiltration to the submucous lajmr. The 
regional Ijmiphatic glands are seldom much enlai’ged. On the mucous surface 
there maj'^ be one or more ulcers in the older ijarts of the groAA’th, but, for 
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tlie most part, the mucous membrane preserves its usual character over the 

irregular thickenings of the submucosa. . „ . f 

The fungating tumour is a much less common variety of carcinoma o 
the stomach than is the malignant ulcer. It is found in any part of the organ, 
and, in its most characteristic form, arises by a relatn'ely narrou' pedicle from 
the region of the greater curvature. The lobulated tumour which results is 
superficially ulcerated, and may produce obstruction to the passage of the 
gastric contents in virtue of its bulk. Apart from the base of attachment the 
trail of the stomach is not infiltrated by carcinoma, and enlargement of 
Ijmiphatic glands is minimal. 

The spread of all forms of carcinoma within the stomach takes place 
mainly in the submucosa, and the general direction is away from the pylorus 
along the lesser curvature towards the cardia. On the duodenal side tlie 
progress of the growth ceases abruptly at the pylorus, and it is but rarely that 
the wall of the duodenum is infiltrated, though a process from a bulkj^ tumour 
maj’’ project through the pyloric opening into the lumen of the duodenum. 
The lower end of the oesophagus does not share the immunity of the duodenum 
to invasion. Infiltration of the submucosa on the cardiac side usualh’' extends 
for an inch or more in advance of the apparent growing edge, and uleerated 
nodules of careinoma of macroscopic size may appear as outcrops at a distance 
from the main groudh. 

In addition to infiltrating the submucosa, carcinoma invades the muscle 
lying deep to its point of origin, and splits it up into paler blocks separated 
by white lines which run at right angles to the serous surface. When it reaches 
the peritoneal surface carcinoma produces a puckered and injected area in 
which are white nodules and plaques of growth. 

Direct extension beyond the limits of the stomach follows adhesion to 
surrounding structures, among which the transverse colon and its mesocolon 
are commonlj'^ involved in the later stages of the disease. The great omentum, 
where attached to a carcinomatous portion of stomach, may be involved by 
both direct and lymphatic spread. The pancreas is seldom invaded. 

Lymphatic spread commences earlj’’, and is often the factor which deter- 
mines the ijossibility of removal of the disease by operation. In the common 
form of carcinoma of the lesser curvature near tlie jiylorus, the first lymphatic 
glands to become enlarged are tliose in the omenta above and below the 
pylorus. From these the spread is usually progressive along the Ijunphaties 
which run as satellites of the blood-vessels supplying the stomach, and the 
upper coronary group and the glands along the gastroduodenal and hepatic 
arteries become involved. The upper coronar}’- group of glands are occasional!}^ 
infected by lymphatics which pass direct from the pyloric end of the lesser 
curve. In the later stages the glands in the portal fissure and around the 
coeliac axis may become affected, and, from the latter, carcinoma occasionally 

may spread up the thoracic duct to the glands at the root of tlie neck on the 
left side. 


The hyer is a common site for secondary deposits in advanced cases, and 
It IS probable that these are carried by the portal blood-stream. 

Peritoneal dissemination may occur at anv time after the m-owth has 
leached the serous surface of the stomach. The common form of peritoneal 



involvement is that in which small nodules are scattered, at first in the neigh- 
bourhood of the stomach, and later widely throughout the abdominal cavitv. 
In other cases the pelvic Auscera become the seat of carcinomatous masses 
before general peritoneal involvement occurs, as if the cells Avere conA’eyed 
from the ujjper abdomen to the pehds through the influence of graA'it}’’. Rareh', 
a diffuse induration of the peritoneal coat of the intestines is obserA'ed. 

The effects on the stomach of the groAA-th of a carcinoma AAnthin its Avails 
are, in many respects, similar to those AA'hich result from the presence of a 
chronic ulcer. These effects depend upon the destructiA’e process of ulceration 
and upon the distortion produced by contraction of the fibrous stroma of the 
groAvth. Thus, perforation into the peritoneal caAuty, though not common, 
is a Avell-recognized cause of death in carcinoma of the stomach. ScA-ere 
haemorrhage from erosion of a large Amssel is rare, but continuous slight loss of 
blood is a frequent accompaniment of malignant ulceration. Stenosis from 
contraction occurring in a scirrhous carcinoma is most often seen at the 
pylorus. With a groAvth of corresponding type in the middle of the lesser 
cui’Amture an hom'-glass deformit}’^ is produced. 

The epithelial cells of Avhich a carcinoma of the stomach is composed 
ma}’’ be of spheroidal or columnar shape, and examples of both types of cell 
often occur in the same tumour. GroAAdhs composed AA'hollj’^ or mainly of 
columnar cells are of the fungating tj'pe and are relatiA’^el}’^ soft. The cells 
are frequentlj'^ so arranged as to resemble irregular and atypical glands, and 
the fibrous stroma is seldom dense. 

Spheroidal-celled carcinoma presents great Amriation in the quantity and 
density of its connectiA^e-tissue stroma, and may appear to the naked-eye as 
an ulcer, a ‘leather- bottle’ t3qje of induration, or a fungating tumour. When 
the fibrous stroma is abundant and mature it shoAvs a strong tendencj’' to 
contract — sclerosing or scirrhous carcinoma — and in doing so produces the 
characteristic deformities of pyloric stenosis, ‘hour-glass’ constriction, and 
the shrunken form of ‘leather-bottle’ stomach. 

Both spheroidal-cell and columnar-cell carcinoma are liable to colloid 
degeneration in a small proportion of cases. Colloid or mucoid degeneration 
affects both the epithelial cells of the tumour and the connectiAm-tissue cells 
of the stroma, and adds to the bulk of the tumour Avithout affecting its 
malignancj''. 

In all forms of carcinoma of the stomach some degree of interstitial gas- 
tritis is present. The intensity of the inflammation of the raucous membrane 
runs parallel to that of the ulceration of the groArth, and is accentuated by 
the retention of gastric contents AA'hich folloAvs the dcAmlopment of p}doric 
stenosis. In the terminal stages of the disease an acute suppuratiAm or 
sloughing gastritis maj^ lead to considerable modiflcations in the appearance 
of the mucous surface of the stomach Avhen specimens obtained bj'^ autopsy 
are compared Avith those AAdiich haAm been removed at operation. 

The X-raj'' picture of carcinoma of the stomach is usually conclusiAe, 
except in the early stages of carcinoma dcAmloping at the site of a simple, 
chronic ulcer. The most characteristic appearance is that of the filling 
defect’, an indentation in the shadoAV of the stomach produced by the projec- 
tion of the tumour from the Avail into the lumen of the organ. The filling 
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defect’ gives an accurate outline of the shape of a malignant ulcer or of a 
fungating tumour. If pyloric stenosis has been caused by a contracting 
scirrhous carcinoma, there is an irregularity in the outline of the pyloric 
antrum, and, in addition, a diminution or absence of peristalsis in the portion 
of stomach rvliich shows the irregularity of shape. When the pylorus has been 
fixed by carcinomatous infiltration in a half-open position, the appearances 
are similar, except that there is no obstacle other than the damping of the 
peristaltic wave to the passage of gastric contents into the duodenum. 

The X-ray ijicture of a malignant ‘hour-glass’ deformity differs from 
that of a similar deformity caused by a simple ulcer in the absence of the 
characteristic ‘niche’, in the irregulariW and rigidity of the constricted por- 
tion of stomach, and, usually, in the absence of dilatation of the proximal 
pouch. 

The X-ray appearance of a ‘leather-bottle’ stomach is equally charac- 
teristic whether the stomach is in the usual contracted condition or has retained 
its normal size. In the common form the shadow of the stomach is high in 
the abdomen, fixed in position, and diminished in size, while it retains an 
approximately natural shape. The most characteristic feature is the absence 
of peristaltic waves, owing to inability of the muscular coat to deform the 
infiltrated and rigid submucosa. 


CARCINOMA OF STOMACH. 


(‘Hour-glass’ Deformity.) 

The greater part of the anterior Avail of a stomach Avith attached portions 
of the omenta. The posterior Avail has been remoA^ed. 

About the middle of the lesser curA-ature is a carcinomatous ulcer AA'hich 
has encii’cled the stomach and produced an ‘hour-glass’ deformit)". The 
groAvth e.\tends more toAvards the cardia than toAvards the pylorus. The 
muscular coat of the stomach is hypertrojihied, but its lumen is not dilated. 
There is an enlarged gland beloAV the pylorus. 

On the peritoneal surface the groAvth apiiears as a yelloAv plaque Avith 
Avell-defined, thickened edge, and puckered centre. The surrounding peri- 
toneum is hyperaemic. Museum of VniversHy College Jlospiial, 9.S.1 

Clinical History. — T he patient aa-rs a Avoman, aged 49, Avho aa’rs Avasted 
to 5 stone, and for three montlis had had pain one hour after food. The pain 
Avas relicA'ed b}’' A omiting. At the age of 22 she Avas treated medieally 
for tAveh’e months on account of pain after food, but had had no gastric 
SATOptoms during the interA'ening period. There Avas a liard moA’able mass 
aboA'e and to the left of the umbilicus, Avith Ausible gastric peristalsis. 
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A'K-AlAXW'ELt^^ 


Peritoxeal Scrface. 


OF UsivEasiTT College Hosfital, 9.S.1 








X 'TS 

Microscopic Structure. — Drawing of the edge of the growth. The 
section includes the deeper layers of the mucosa and the muscularis mucoste. 
Tile carcinoma is of the spheroidal-celled type, and its junction with the 
Ronnal mucous membrane is marked by a zone of round-celled infiltration. 

In other parts of the section the growth extends tlirough the submucous 
and muscular coats. Museum of Vniversilij College Hospital, 9.S.1 









CARCINOMA OF STOMACH. 

(Supervening on Simple Chronic Ulcer.) 

The posterior half of the ])}'loric end of a stomach, with attached portions 
of the omenta. 


In the middle of the specimen, near the greater curvature, is a gastro- 
jejunostomy opening. Between this and the pylorus the submucosa is 
irregularly thickened b}" a ivhite growth, over most of which the mucous 
membrane can still be traced. The muscular coat of the stomach in the region 
of the growth is hypertrophied, and, along the greater curvature, is invaded 
b}'’ white lines of carcinoma. 

On the lesser cun’ature, close to the pylorus, the muscular coat is inter- 
rupted for a distance of ^ in. by a block of fibrous tissue which probably 
indicates the site of an antecedent, simple, chronic ulcer. 

On the peritoneal surface of the specimen the swelling and a slight increase 
of opacit}’’ are the onlj'^ visible indications of the presence of a growth. One 
slightly-enlarged l3unphatic gland is present below the pjdorus. 

Muscutn of Viiivcrsily College Hospital, 13C20 

Clinical History. — The patient ivas a woman, aged 50 , who had been 
treated for 22 years for indigestion, flatulence, and vomiting. Six j^ears 
before partial gastrectomy sh.e had had a gastrojejunostoni}’' performed for 
pjdoric stenosis due to a chronic ulcer of the lesser cun'ature close to the 
pjdorus. After the operation she remained free from S3miptoms for 5 l 3"ears, 
and then began to immit and to lose weight. On admission to hospital there 
was a hard, movable tumour in the p3doric region. 

X-ra3'^ examination after a barium meal showed that the stomach emptied 
readih^ through the gastrojejunostom3'^ opening, but that no barium had passed 
into the portion of stomach between the stoma and the p3’lorus. The speci- 
men illustrated was removed b3’^ operation. 



X-ray photograph in upriglit position ininiecliatdy after a barium meal. 

The proximal part of the stomach as far as the gastrojejunostomy opening 
is filled and the meal is passing freely into the jejunum. X’o barium has 
entered the pyloric portion of the stomach, ■which could be felt passing horizon- 
tally to the right above the efferent loop of jejunum. 

museum of Vuiversily College Hospital, 13G20 
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Museum of University Collese Hospital, 1 
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Microscopic Structure. — DraAving of a section taken from the lesser 
curvature at tlie pylorus. 

The site of the simple, chronic ulcer is indicated by a vertical bar of fibrous 
tissue Avhich interrupts the continuity of the muscular coat. (Van Gieson 
stain.) Museum oj University College Hospital, 13020 




angle portion outlined by the rect- 

tl>e pvlorSklf of carcinoma is invading the mucous membrane on 

* • nc side of the scar of the simple ulcer. 

^luseum of l^niversify College Jlosoital, 13620 
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CAECINOMA OF STOMACH. 

(‘Leather-bottle’ Type.) 

The lower part of the oesophagus and the stomach with attached portions 
of the omenta. The oesophagus has been divided down the front and the 
interior of the stomacli has been exposed by removal of its anterior wall. 

The cut surface of the stomach shows the submucosa thickened by infil- 
tration with white growth. The malignant change has commenced at the 
pylorus, and has extended throughout the whole length of the lesser curvature, 
but has involved only about two-thirds of the greater curvature. The 
mucous surface is raised into irregular nodules, and is divided into two parts 
by a low ridge which marks the limit of submucous infiltration in the body of the 
stomach. To the p3doric side the surface is ulcerated and covered sloughs ; 
to the cardiac side the mucous membi’ane is acutely inflamed, but is not 
ulcerated. 

Beyond the pylorus, the submucous infiltration by carcinoma and the 
ulceration of the mucosa e.xtend into the duodenum as far as the first -('al- 
vulae conniventes. The cardia is Avidely dilated, and the lower part of the 
oesophagus is in a condition of acute, ulcerative inflammation. Both omenta 
are thickened and contain Ij^mphatic glands enlarged by groAvth. 

JMuseimi of Uiiiversily College Hospital, 3060 

Microscopic Structure. — Spheroidal-celled carcinoma. 

Clinical Historal — T he patient Avas a Avoman, aged 45, Avho had 
suffered from indigestion, Avithout actual pain, for three months. Eighteen 
days before death she commenced to Ammit immediate!}’’ after food, and this 
vomiting continued to the end. She Avas moribund Avhen admitted to hospital, 
and Avas A’omiting dark broAvn, offensiAm, Avatery fluid. Pressure on a mass, 
Avhich Avas felt in the upper abdomen, at once caused further A’omiting. 

Autopsy. — S econdary deposits of groAA’th Avere present in the peritoneum, 
anterior mediastinum, and diaphragmatic pleura. 



Museum 



University College Hospital, 3060 
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CARCINOJIA OF STOMACH. 
(Fungating Type.) 


A stomach opened bj' removal of its anterior Avail. 

A fungating tumour arises from a narroAv base on the greater curvature 
and has groAvn up the anterior and posterior walls of the stomach, leavung a 
central channel running longitudinall}' througli it. A process of the tumour 
extends tlirough the Avidened pylorus into the duodenum, to the Avails of 
Avhieli it is not attached. 

The groAvth is lobulated and superficially ulcerated. Tlie muscular coat 
of the stomach is h)fpertrophied. Its mucous membrane ap2)ears normal up 
to the edge of the tumour. On the peritoneal aspect the attacliment of the 
base of the carcinoma is outlined by a grooA^e. 

Museum of Universitij College Hospital, 13. S. 2 

Clinical History. — T he jiatient AA-as a Avoman, aged 50, Avho had been 
Avasting for eighteen months, had had diarrhoea for seA^en months, and had 
suffered from gnaAving pains in the epigastrium for four months. The pain 
Avas relicA^ed by food, and her appetite had been fair throughout. There Avas 
no Ammiting. In the umbilical region there Avas a hard, nodular tumour, 
Avhieh moA'ed Avith respiration. Exploration shoAved numerous glands enlarged 
by groAAi;h along both curAmtures. 






X 12 


Michoscopic Structure. — The section has been taken from the edge of 
the attached base of the tumour, and shows the general structure. The cells 
of the carcinoma are miostl}’’ columnar in shape, and arranged so as to form 
irregular acini. Amon^ these are masses of sjjlieroidal cells, many of which 
are structureless from degeneration. 

Museum of University College Hospital, 13.S.2 



CARCINOMA OF STOMACH. 

(Colloid Degexeuatiox.) 

A stomach seen from the peritoneal surface and in section. 

On the peritoneal side translucent nodules of growth are thickly studded 
around the cardia. In the seetion the coats of the stomacii, especially tlie 
siibmucosa, are thickened by infiltration with carcinoma, wliicli has undergone 
extensive colloid degeneration. 

Pathological Museum, University of Sheffield, H. XIV. 15 

No clinical history is attached to the specimen. 
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CARCINOMA OF STOMACH. 


Portions of the pyloric end of a stomach. 

The smaller draM’ing shows a transverse section through the growth. The 
mucosa is converted into a broad band of cancerous tissue, and the inner 
muscular coat is extensivelj'^ infiltrated. The larger drawing shows an interior 
view of the upper portion of the growth, which is centrally ulcerated and has 
raised nodular congested margins. 

Pathological Museum, Leeds School of Medicine, E.220.E 

Microscopic Structure. — The growth is a spheroidal-cell carcinoma of 
scirrhous tj’^pe. 

Clinical History. — The patient was a man who began to feel pain after 
food two years before the date of operation. When examined at the begin- 
ning of this period there was no free HCl or blood in the gastric contents, but 
occult blood was found in the stools. X-ray examination showed an irregu- 
larity in the pjdoric antrum without delay in emptjdng of the stomach. After 
medical treatment the deformity of the pjdoric region was less and the patient 
remained free from sjmiptoms for oi'er a year, gaining more than a stone in 
weight during that time. 

The pain then recurred with gradually decreasing intervals of freedom 
and the patient began to lose weight. Further X-ra}’' examination of the 
stomach showed a regular outline but a liigh grade of pyloric stenosis. All 
the specimens of a fractional test-meal contained blood. At no time ivas any 
tumour felt clinicalljL 

At operation a growth of the lesser curvature near the pylorus, with many 
glands, was removed bj'^ partial gastrectomy. 








A more liighlj nnc’iii.ieil view of the portion indicated by A in the microphotograph on p. IL'C. (x 2C'‘?,) 


Patholosic^l Museuv. Leeds School cf MEorciNE. E.220.E 
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A, Portion shown, more highly maguiflcd, on p. 125. (x 12.^ 


Pathological Wuseum, Leeds School of Medicine, E.22D.E 










Opaque meal shows constricted jjjdoric vestibule, but no delay in 
emptying, a. During meal, vertical ; b. During meal, horizontal ; c, After 
4 hours. 



(I b c 


Twenty-one months later. The shape of the stomach is regular, but 
there is a high degi-ee of pyloric obstruction, a. During meal, vertical ; 
b. During meal, horizontal ; c. After 48 hours. 


PATHCL03ICAU Museum, Leeds S::hool of Meoicwe, E.220.E 
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CARCINOiMA OF STOMACH. 


The pyloric half of a stomacli, opened and shoAving the mucous surface. 

An ulcerated carcinoma occupies the posterior wall and lesser curvature. 
It measures 4 x 3 in. in diameter, and has a raised margin Avlhcli is botl} 
excavated and overlianging. The muscular coat is invaded but not breached. 

Pathological Hhiscum, Leeds Sehool of Medicine, E.220.C 

Mickoscopic Structuke. — ^T he groAA-th is a very cellular and active adeno- 
carcinoma, 

Clixical History. — T he patient Avas a Avoman, aged 50, aa’Iio for six 
months before admission to hospital had noticed that her clothes Avere 
becoming tighter round the upper part of the abdomen. After each meal she 
felt a sensation of fullness, but liad liad no pam or vomiting. For the last 
tAvo months she had spent most of her time in bed, but had not lost Aveight. 

On inspection, the Avhole abdomen aa-hs abnormally full. No peristalsis 
Avas seen. On iialpation, a hard mass Avas felt in the right hypochondrium, 
extending into the epigastric and right lumbar regions. X-ray examination 
shoAA'ed a filling defect in the pyloric half of the stomach, AA’ith delay in empty- 
ing. A fractional test-meal gaA’^e no free HCl and a total acidity slightly 
aboA^e normal. Bile Avas ju’esent. 

At operation a gmAAdh of the pyloric end of the stomach the size of a 
cricket ball Avas remoA^ed by partial gastrectomy. 
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POLYPUS OF ST03L\CH WITH CARCINOiLi. 

A stomach in two portions, opened and siiowing the mucous surface. 

E. 220. F. — Tlie p 3 'loric half lias been opened along the lesser curvature. 
A large, pedunculated polyp with a lobulated bulbous end is attached to the 
greater curvature 3h in. from the pylorus. Numerous small, se.ssile poh-jis 
are present on its cardiac side. 

E. 220. G, — The cardiac half of the stomach has attached to it a portion 
of the oesophagus and the loop of the jejunum concerned in a gastrojejunos- 
tomy. On the posterior -wall, just below the oesophageal orifice, is an oval, 
ulcerated carcinoma measuring 2 in. in its long diameter. Its margins are 
raised, rounded, and everted, and there is considerable sloughing in the centre. 

Pathological Museum, Leeds School of Medicitie, E.220.F. and G 

Microscopic Strcctcre. — ^A section of one of the smaller pohiis shows 
a simple adenomatous overgrowth of the mucous membrane. A hmiphatic 
gland from the neighbourhood of the cardia contains spheroidal-cell carcinoma. 

Clixic.\l History. — The patient was a woman, aged 62, who had suffered 
from constant pain in the umbilical region for nine months before admission 
to hospital. In the early part of this period she had passed blood by the 
bowel, but she had never vomited blood. She had lost weight and was 
always constipated. 

bn examination of the abdomen there was tenderness and rigidity below 
the right costal margin. X-ray examination was rendered impossible by 
^•omiting. 

At operation, a polyp, l?r in. in diameter, groAving from the lesser curva- 
ture. Avas remoA'ed b}’ partial gastrectomy. 

The patient died Avithin one year of the commencement of her illness. 

Autopsy. — C arcinoma of cardiac end of stomach iiiA-olA’ing cesophageal 
orifice. Multiple secondary deposits in liA'er and in glands around loAAcr end 
of oesophagus and lesser curA'ature. 







CARCINOMA OF STOMACH. 


Part of a stomach, opened and seen from the mucous surface. 

An ulcerated carcinoma, with a raised, everted edge and an irregular 
floor, is situated on the anterior wall of the stomach in its middle third. 

A section through the centre of the lesion is also shown. The tumour has 
extended throughout the whole thickness of the stomach wall, and there is a 
deep, crateriform ulcer e.xcentricalh' situated. At each end of the tumour the 
muscular coat of the tumour thins out on the peritoneal aspect. 

Pathological Musetim, Leeds School of Medicine, E.520.H 

M1CR0.SCOPIC Structure. — The tumour is a very cellular, actively pro- 
liferating adeno-carcinoma. 

Cuixic.vL History. — The patient ivas a man who complained that for 
three months he had suffered from flatulence and discomfort soon after food 
and had tired rather easilj^. He had lost 7 lb. in two months. 

X-ray examination showed a filling defect in the middle third of the 
stomach. 

The specimen illustrated was removed by operation. 













SARCOMA OF STOMACH. 


The pyloric end of a stomach from which the posterior wall has been 
removed. 

A sarcomatous polypus, which is about the size of a duck’s egg and slightly 
pedunculated, springs from the anterior wall of the stomach, and is rather 
nearer the greater than the lesser ciun-ature. It is covered by mucosa which 
is intact except for two small areas of ulceration. 

On section, the tumour is seen to be situated in the submucosa, and it 
does not appear to infiltrate either the mucous membrane or the muscular coat. 
The cut surface shou's areas of mucoid degeneration in the solid tumour. 

Pathological Mitsciint, Leeds School of Medicine, E. 228 ..\ 

Microscopic Structure. — The tumour is a mixed-cell sarcoma, with 
mucoid and c3'^stic degeneration in parts. 

Clinical History.— The patient was a man, aged 35, who complained 
of persistent immiting, ivith little pain, for six years. Six weeks before admis- 
sion to hospital he vomited ‘‘about 3 pints” of blood. On admission the 
blood-count shoived : red cells, 3,300,000 ; haemoglobin, 25 per cent ; white 
cells, 12,800 (increase due to polj'inorphs). 

No X-ray examination. 

At operation, partial gastrectomj'' was jierformed. On opening the 
stomach, a tumour covered with normal but smooth mucous membrane was 
found. In the mucous membrane were two small holes, probably the site of 
the haemorrhage. 
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Section. 


Fa.h3L03ic*l Museum, Leeds School of Medicine, E.228.A 


COLLOID CARCINOMA OF STOMACH. 


A stomacli from which a portion of the anterior wall has been removed. 

Tlie pyloric half of the stomach is occupied by a nodular, translucent 
tumour M'hich lias infiltrated the whole length of the lesser curvature and has 
reduced the lumen of the pyloric canal to a narrow and tortuous slit. The 
fundus is free from growth. Museum oj Si. Banholomeio's Hospital, 1930 

Microscopic Structure. — Spheroidal-celled carcinoma undergoing colloid 
degeneration. 


Clinical History. — The patient was a man. aged 23, who for nine 
months had suffered from pain and vomiting after food. He had lost 3 stone 
in M'eight. He died of cache.xia soon after an exploration at which the growth 
was found to be inoperable. 

Autopsy. — The glands and great omentum were involved and the growth 
had reached the transverse colon. 







CARCINOIMA OF ST0:MACIT. 

{‘Leathdr -bottle" Type.) 

Tlic i)yIoric lialf of a stomacli. with the first part of the duocleiium. opened, 
and drawn from the mucous surface. 

The whole circumference of the pyloric half of the stomach is thickened 
I)y a nodular gron-th o^-er which the mucosa is intact. The carcinoma stojjs 
short at the pylorus, and is well defined along its cardiac border. The sub- 
mucosa is thickened by dense, white, fibrous tissue, strands of which invade 
tiic hypcrtropliied muscular coat. 

Pathological Museioii, I^etis School oj Medicine, E.202.B 

Clinical Histoiiv. — The patient was a woman, aged 45, who was in good 
health until three years before admission to hospital. Slie then began to 
iiavc bilious attacks two or three times a day, each attack lasting half an hour. 
She did not vomit until three months before admission, when she ceased 
to retain solid food. The pain was then of a dull aching character and 
lasted for an hour after a meal. 

On admission to hospital a tumour was felt in the region of the stomach. 
X-ray examination showed a filling defect extending 3 in. along both curva- 
tures from the pylorus, with a large residue after sLx hours. A fractional 
tc.st-mcal gave no free HCl and a very low total acidity curve with excess of 
mucus. .-Vt o])cration a thick-walled, leather-bottle stomach was exposed to 
a heavy dose of X rays. Partial gastrectomy was perfonned six weeks later. 
The lymjihatie glands of the lesser curvature were iiiA'oh’ed. 
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CARCINOMA OF STOMACH. 


Two transverse sections of the pj'loric end of a stomach. 

In one section the growth involves two-tiiirds, in tiie other thi'ce-foiirths, 
of the circumference. TJie submucosa is irregular!}’’ tliickened and tlie inner 
muscular coat is e.\tensi^•el3'^ invaded. The tumour extends upwards into the 
gastro-hepatic omentum. 

Pathological Dluscutn, Leeds School of Medicine, E.220.D 

Microscopic Structure. — Siiheroidal-cell carcinoma of scirrhous type. 

Clinical History. — The patient was a man, aged 55. Some years before 
he came under observation he suffered from vague indigestion and pain in the 
loins, but made a good reco\'ery. He remained well until a few months ago, 
when he began to haA’e discomfort and flatulence after food. There was no 
se^'ere pain nor an}’’ vomiting, but much loss of ’vveight and loss of appetite. 

On examination of the abdomen a liard, mo^'able lump the size of the 
thumb was felt at the le\"el of the umbilicus. 

At operation a growth was found in the jiyloric half of the stomach, 
encircling about three-fourths of its circumference, and infiltrating extensi^'ely 
the lesser cuiA’ature and gastro-hepatic omentum. It was excised, together 
with a number of in^'adcd glands along both cuin’atures. 




CARCINOMA OF STOMACH. 

(Supervening on Simple Chronic Ulcer.) 

A section from tlie ivall of a stomach siioiving an ulcer carcinoma of the 
greater curvature. 

The lesion, ivhich is situated 4J- in. fi’om the pylorus, is an obviously 
malignant, crateriform ulcer. The centre of the floor, however, shows the 
structure of a simple chronic ulcer, and there is complete absence of muscular 
tissue. The muscular coat turns up into the floor of the ulcer instead of 
thinning out on the peritoneal aspect. On these grounds the lesion is regarded 
as a primaiy chronic ulcer witli secondary malignancy (Stewart, Jour. Pathol, 
and Bacterial., 1926, x.vix, 321). 

Pathological Museum, Leeds School of Medicine, E. 208 .B 

Clinical History. — The patient was a man, aged 51, who had suffered 
from epigastric pain for two years. The pain commenced immediately after 
food and lasted for about an hour. At first it was intermittent, the longest 
interval of freedom being three weeks, but for the last four months before 
admission to hospital it ivas continuous and increasingly severe. He had 
lost 1| stone in weight. 





VI. GASTRIC AND DUODENAL ULCER. 

QBIPLE ulceration along the lesser curvature of the stomacli and m the 
O first part of the duodenum is a common disease. It is usual foi 1 c 
ulcers either to show a strong tendency towards spoiitaiieoiis 
a few weeks, or to persist indefinitely for years. They arc thcreiorc class, (icd 

as acute and chronic. 

Acute Gastric Ulcer. — Acute ulcers arc multiple and arc often scat- 
tered irregularly over the whole service of the mucosa, though they arc more 
common along the lesser curvature and in the pyloric half of the stonmeh. 
They occur at an earlier age than does the chronic ulcer, the majority of the 
patients being between 15 and 30. They produce symptoms more often and 
are probabh' more common in women than in men. 

The immediate cause of acute ulcer is the digestion of a damaged area 
of mucous membrane by the gastric juice. In many cases the nature of the 
damage to the mucosa can be recognized, and is either a h.-emorrhage (‘Inx-mor- 
rhagic erosion’), a patch of necrosis, or the indammation of a lymphoid follicle 
(‘follicular ulcer’). In other cases there is no recognizable antecedent damage 
to the mucosa, and in these the ulcer may show a greater tendency to progress 
towards the chronic variety. 

Infection is one of the main factors in the devitalization of the mucosa 
which predisposes to the formation of acute ulcers. This is shown by the 
frequency' with wliich they occur in association with oral scjisis, ap]icndicitis, 
suppurating wounds, burns, septicamiia, etc. They appear also in connection 
with chronic nephritis and with the venous congestion of a failing heart. 

An acute ulcer is round or oval in shape, with sharply-cut edges which arc 
not raised aboi’e the surrounding surface. Its floor is at first formed by the 
submucosa. This layer is then destroyed, over an area which is cxccntrically 
situated and smaller than that of the breach in the mucosa, and is converted 
into a blood-stained slough which coi'ers the floor of the ulcer. tVhen the 
slough separates, the fibres of the muscular coat arc exposed, and the edges 
of the gap in the submucosa are sharply-cut. The perpendicular drop from 
mucous surface to submucosa and from submucosa to muscularis produces 
the stepped or ‘terraced’ appearance so characteristic of the deeper forms of 
ulcer. 

It ith the destruction of the snbmucosa and the exposure of the muscularis 
the ulcerative process usually ceases. Should further digestion occur, the 
muscular coat may be partly or wliolly penetrated, but the peritoneal’ coat 
IS so little affected that the existence of an acute ulcer can rarelv be detected 
by examination of the stomach from the outside. Perforation of an acute 
ulcer IS a rare phenomenon. Hasmorrhage, on the other liand. is eommon 
because the vessels of the submucosa are eroded before their lumen has been’ 
educed bi inflammatory thickening of their walls or obliterated by thrombosis. 
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The histological apjoearance of an acute ulcer is characterized by an 
absence of signs of infiammatorj’- reaction other than oedema. The mucous 
membi’ane is healthj'^ ujj to the edge of the ulcer, the submucosa is not thickened 
by fibrosis, and the floor is composed of muscle without any covering of «ranu- 
lation tissue. The mouths of eroded vessels are sealed by clot. 

Acute ulcers, if superficial, heal by the spread of epithelium from the 
edges o^mr the surface of the submucosa. Glands are formed by downgrowths 
from the deep surface of this epithelium, and a mucous membrane of approxi- 
mately normal structure is thus re-formed. Provided that the museularis 
has not been destrojmd there is no scar to mark the site of the ulcer, but any 
breach of this coat is filled by fibrous tissue, the contraction of which produces 
a pucker in the wall of the stomach. 

The healing of an acute ulcer is normally completed within a few weeks, 
but under certain conditions it may be so delayed that an ulcer assumes the 
characters associated with chronicity. The conditions under which this 
change takes place are not fully understood, but two factors certainly contri- 
bute towards it. These factors are delaj'^ in evacuation of the stomach contents 
through spasm or stenosis of the outlet, and increase in the acidity of the 
gastric juice. 

Chronic Gastric Ulcer. — Chronic gastric ulcers are usually situated in 
the p 3 doric half of the stomach either on the lesser curvature or on the pos- 
terior surface close to the lesser eurvature. They scarcelj^ e\'er lie exactly 
o^mr the pjdoric sphincter. As a rule the ulcer is single, though it may be 
accompanied by several superficial acute ulcers in its neighbourhood or by 
a duodenal ulcer. Men are affected more than twice as often as women. 
Symptoms of the disease begin to appear at any age after 20, and, unless the 
ulcer heals, usual!}'’ reach an intensity which compels surgical treatment 
within 10 to 15 years of the onset. 

The diameter of the crater of a chronic ulcer, as seen at operation, averages 
to f in., although it may be considerably larger or smaller than this irrespec- 
tive of the length of the clinical history. The apparent size is conditioned 
to a great extent by contraction of the muscular coat, and specimens obtained 
at autops}' therefore appear larger than those which are observed during life. 
The most common shape is round, and the chief ^'ariants of this are elongated 
either along the lesser curvature or aci’oss it. In the latter case — ‘saddle’ 
ulcer — approximately symmetrical areas of the anterior and posterior surfaces 
are involved. 

The appearance of a chronic ulcer depends in part upon the degree of 
acti^dty of the ulcerative process. Thus, a given ulcer, the symptoms of 
which have extended over several years, may be spreading, stationary, or 
healing at the time of examination, and will jn’csent chai’acters ■which accord 
with its state. 

A chronic ulcer in a quiescent condition has a border which is smooth, 
rounded, and slightly raised aboA'e the surface of the surrounding mucosa. 
The mucous membrane extends to the edge of the crater, Avhich has vertica 
sides and passes straight through the submucous and muscular coats to t le 
thickened subperitoneal la}'er which forms its base. The sides and floor o 
this crater arc lined by granulation tissue. On the peritoneal surface the 



site of the ulcer is marked by ccdematous thickening and congestion of Uie 
serosa, and. during life, by a bright red stippling of the surface corresponding 
to the margin of the crater. This stip]>ling, which is accentuated by mechani- 
cal irritation, is due to newly-formed, thin-walled I'esscls m the inflammatory 
fibrous tissue. Fibrosis of the subperitoneal layer also shows through the 
ccdematous serosa as an opaque, wliite area from which lines radiate out o\-cr 
tlie surrounding part of the stoniacli. The peritoneal surface is often adlicrcnt 
to neighbouring structures, such as omentum, lii'cr, or pancreas the ad le- 
sions varying from fibrinous deposits to dense fibrous tissue. 'When the 
omentum is adherent to the base of a chronic ulcer, it becomes thickened bj 
oedema, fibrosis, and an extra deposit of fibrotic fat. If tlie panel cas is 
adherent to the base of an ulcer, a localized area of tlie gland becomes siniilarK 
indurated by cedema and fibrosis. The thickened wall of the stomach around 
the ulcer, together with the inflamed and adherent omentum, make up a 
paljiable mass whicli is easih' recognizable to the touch at an operation, and 
may ei'en be large enough to be felt through the abdominal wall. 

In a section through a chronic ulcer, the most characteristic changes arc 
tlie complete destruction of the muscular coat, the fibrosis of the submucosa 
around the crater, and the inflammatoiy thickening of the subiieritoncal 
tissue which forms the base. The mucous membrane, which is ccdematous 
and congested where it passes over the rounded margin of the ulcer, ccasc.s 
abruptly at the edge of the crater. The mii.scularis miicosie often fuses with 
the muscular coat at tlie point where the two end, and both the siibnincous 
and subperitoneal layers are thickened by oedema, round-celled infiltration, 
and fibrosis, and contain numerous large vessels. The blood-vessels in the 
base and sides of a chronic ulcer show the usual thickening of the coats and 
narrowing of the lumen which obtains in chronic inflammatory lesions. The 
neighbouring hnuphatic glands are enlarged by inflammation, but remain soft 
and pink. 

If an ulcer is examined in one of its periodic phases of increased inflani- 
niatory activity, the surrounding oedema will be greater, and a crop of super- 
ficial, acute ulcers may appear on the mucous membrane in the neighbourhood. 
The points where ulceration is extending, whether laterally or through the 
floor, are marked by sloughs. If haimorrhage lias occurred, the eroded vessel 
can be seen projecting through the floor. Acute perforation into the general 
peiitoneal cavity can onl}’’ occur if the ulcer is on the anterior surface of the 
stomach. "When the ulcer is on the posterior surface and jierforation occurs, 
the small sac is usually obliterated by adhesions which encircle the area of 
peifoiation, and the net result is that the surface of the pancreas becomes 
t le floor of the ulcer in jdace of the fibrosed subperitoneal tissue. Perfoi'ation 
of an ulcer of the lesser curvature into the gastrohepatic omentum may lead 
to t^lie fonnation of a considerable cavity in the latter, with walls composed 
ot hbrosed fat lined by granulation tissue. Ulcers which perforate the wall 
ot the stomach, but remain adherent to some otlier structure which then forms 
fromt T described as ‘penetrating’, to distinguish them 
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acutely, the actual perforation is preceded by an exacerbation of the ulcerative 
process, which leads to the sloughing of a part of the base of the ulcer. The 
slough is then digested and the gastric contents escape. The peritoneal 
opening is considerably smaller than the diameter of the ulcer as seen from 
the mucous surface, its edges are thin, and it is surrounded by a ring of 
yellowish ‘lymidi’. The peritoneum around the margin of the perforation is 
congested and cedematous. Should the omentum be in the immediate neio-h- 
bourhood, it may become adherent to the margins of the aperture after the 
first escape of stomach contents, but in no case is such an omental irlug able 
permanentlj^ to withstand the digestive action of the gastric juice. 

The first step towards healing of a chronic ulcer is the separation of 
sloughs. When this is complete and the granulation tissue is clean and 
healthy, the eirithelium begins to grow over its surface from the edge of the 
mucous membrane. The crater is partially filled in by granulation tissue, 
and still further reduced in size bj’^ contraction of the fibrous tissue in its base 
and sides. In any stage short of complete healing, the ulcer, as seen from 
the mucous surface, has a shelving edge from which the epithelium can be 
seen spreading ormr the floor. At any moment this process may be arrested, 
and the edge then becomes undermined again where the ulcer is beginning to 
extend laterally. Such alternations of attempted healing and recrudescence 
of activit}'- are more eommon than healing which progresses without interrup- 
tion to completion. 

When a chronic ulcer is entirel}'' healed, the scar is depressed and smooth 
on the mucous side, and is surrounded by radiating folds of mucosa produced 
bj'' the centripetal traction of the sear. On the peritoneal surface there is 
an opaque, white area of fibrosis corresponding to the site of the ulcer, with 
radiating lines running out over the surrounding surface, and, frequently, 
adhesions to neighbouring Auscera. Around the scar the vessels are dilated. 
On section, the gap in the muscularis is filled bj'- fibrous tissue, and the 
thickness of the mucous membrane, though variable, approximates to 
the normal. 

The contraction of the inflammatoiy fibrous tissue of a chronic ulcer 
often leads to narrorving of the lumen of the stomach. The degree of stenosis 
is largely independent of the size of the ulcer, and the length of time which 
elapses between the appearance of the s5'mptoms of ulceration and those of 
the resulting stenosis depends chiefly upon the area of cross-section of the 
stomach in the plane of the ulcer. Thus, an ulcer near the pylorus may 
produce pyloric stenosis in 2 or 3 years, whereas an ulcer in the middle of the 
lesser curvature may take 20 years to produce the characteristic ‘hour-glass 
deformity, ‘ Hour-glass ’ deformity is more often seen in women than in men, 
because ulcers situated high up on the lesser cur^’ature are commoner in 
women. Contraction in the base of the ulcer draws the greater curvature up 
towards the lesser and produces the characteristic defoimity. Pyloric stenosis 
often accompanies mediogastric stenosis, and is theii due to the co-existence 
of a duodenal ulcer. Dilatation of the stomach and hypertrophy'' of its 
muscular coat folloiv obstruction to the passage of its contents. 

Duodenal Ulcer. — Both acute and chronic ulcers occur in the duo- 
denum as in the stomach, and are probably due to similar causes. Duodena 



ulcer appears to be specially connected with ai^pcndicitis. and its association 
with burns has long been noted. 

Chronic duodenal ulcer is a common disease of men between the ages oi 
30 and 50. It is much less connnoii in women. The iilcers arc almost always 
confined to the first inch of the duodenum, and are usually situated delimtcly 
on the anterior or posterior walls, while in about 25 per cent of cases botli 
anterior and posterior ulcers co-exist. Duodenal ulcers arc, on the nliolc. 
considerably smaller than gastric ulcers, but ju'esent similar morjiiiological 
characters. They are rather more common on the anterior than on the jios- 
terior surface, and therefore perforate more often into the jicritoncal cavity 
than do gastric ulcers. Posterior duodenal ulcers jiroduce an inflammatory 
mass in the pancreas, which they frequently erode, and. owing to tlic jiro.xi- 
mitv of the superior pancreatico-gastric vessels, lucmorrliage is common. 

Stenosis of the duodenum as the resvdt of contraction of scar-tissue in an 
ulcer remote from the pylorus seldom reaches a high grade, but is often siifli- 
cient to produce slight dilatation of that part of the viscus which lies between 
the ulcer and the pylorus, and so to lead to the formation of a duodenal 
‘pouch’. ‘Pyloric stenosis’ is a common result of duodenal ulceration. It 
may be more accurately described as stenosis of that ]iart of the duodcmim 
u'hich lies immediately distal to the pyloric ring. 

Gastrojejux.vl and Jejunai. Ulcer. — Ulceration of the margin of the 
stoma or of the iejui\um opposite or immediately distal to the anastomosis 
follows the operation of gastrojejunostomy in about 2 ])cr cent of cases. 
Rarely tlie secondary ulcer is on the proximal side of the stoma. Symptoms 
usually appear witliin two years of operation. Tins tjqje of idccr is more 
common when the primary ulcer for which the gastrojejunostomy was }')er- 
formed was in the duodenum. Non-absorbable sutures em])loycd in the 
gastrojejunostomy may, in some cases, play a part by keeping uj) local irrita- 
tion, but the chief cause of gastrojejiinal and jejunal ulceration is the contact 
of gastric juice of high acid content nith the jejunal mucosa. 

The morbid anatomy of gastrojejiinal and jejunal ulcers is similar to 
that of gastric and duodenal ulcers. Contraction of scar-tissue leading to 
stenosis of the stoma is a common sequel. Perforation occurs into'^the 
abdominal wall after formation of adhesions, into the peritoneal caidty. and. 
occasionally, into the transverse colon, when a jejunocolic fistula becomes 
established. Severe hiemorrhage is rare. 
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ACUTE GASTRIC ULCERS. 


Portions of a stomach and duodenum laid open, and di-awn from the 
mucous surface. 

A number of acute ulcers are seattered along the lesser cuiu'ature. In the 
middle of tlie series are sex^eral grey patches of necrotic mucous membrane 
which have not 5 ^et been digested. Below these is a large ulcer whicli has 
resulted from necrosis and digestion of the mucous and submucous coats. Its 
floor is formed bj’’ tire circular fibres of the muscularis. The margins are, for 
the most part, sharply-cut, and remnants of necrotic tissue and blood-clot 
are adherent to them and to the floor. At the lower border of the ulcer 
lateral extension was proceeding at the time of death. The uppemrost ulcer 
has penetrated the muscular coat, and its floor is formed by subperitoneal 
tissue. Its U23per edge is undermined, and the ulcer is beginning to assume 
the characters of chronicity. 

The mucous membrane of the stomacli is thickened generally b}^ chronic 
gastritis, and the muscular coat is moderatelj’’ hypertrophied. 

museum of UnivcrsUy College Hospital, 3045.B 

Clinical History. — The jiatient was a woman, aged 65, who died from 
mitral stenosis and granular kidneys. No gastric symptoms or signs are noted 
in the clinical records. 




ACUTE GASTRIC ULCERS. 

Part of a stomach opened, and drawn from tlie mucous surface. 

On the lesser curvature are several small, circular and oval, sliaiidy 
defined ulcers ; the largest is 1-5 cm. in its chief diameter, and has a blood- 
stained base. Ilimlcrinu Museum, R.C.S. 675.1 

Clixic.vl Historv. — The patient was a woman, aged 53. who had suffered 
from attacks of appendicitis in July and November. 1909. and was admitted 
to hospital in January, 1910, with an acute attack of that disease. Death 
occurred after operation. 

Autopsy. — Purulent peritonitis Avas found to haA'e folIoAved perforation 
of the appendix ; cystitis A\'as also present. 




SUBACUTE GASTRIC ULCERS. 

A portion of the pyloric end of the stomach, together with the pylorus 
and the first inch of the duodenum, opened and spread out flat. 

The main ulcer, which is situated on the lesser curvature and reaches to 
within ^ in. of the pylorus, has invaded but has not completely penetrated 
the muscular coat. Its hard, raised margins are slightl}'’ excavated. An inch 
higher up on the lesser curvature is a second ulcer, almo.st healed. 

Pathological Museum, Leeds School of Medicine, E.IGC 

Clixical History. — T he patient, a man, aged 50, died of carcinoma of 
the oesophagus. The notes make no reference to gastric symptoms. 




Pathological Museum, Leeds School of Meoicehe, e.166 


163 


A, -las oj Palhoh'jkat Aiwlomr, 



CHRONIC GASTRIC ULCER. 


The anterior half of the pylorie end of a stomaeh. 

A chronic ulcer is situated on the small cur\'ature immediately proximal 
to the pylorus, and extends to the anterior surface for a distance of nearly an 
inch ; it is about f in. in width, and has perforated the muscular coat, its base 
being formed bj'' the thickened small omentum. The muscle of the pyloric ring 
is much hypertrophied, but the pyloric orifice does not appear to have been 
constricted. The stomach wall generally is stiff from hypertrophj’’ of its 
muscular laj’'er. Externally there are a few adhesions in the situation of the 
ulcer, but no other deformity. There are no enlarged glands. 

Hunterian Museum, li.C.S. 2402.G 

Mickoscopical Stkucture.— Simple chronic ulcer. 

Clixical History. — The patient was a man, aged 52, who had suffered 
from indigestion for ten years. He was much wasted, and the stomach 
was greatly dilated, a barium meal demonstrating a large residue after 
twenU'^-four hours. 




CHRONIC GASTRIC ULCER. 
(TintoJiBosis OF Splexic Autepy.) 


Portions of the stomach, pancreas, and spleen. 

On tire j)osterior surface of the stomach is a circular chronic ulcer. tl\c 
base of which is formed by the pancreas and splenic vessels. The s]jlcnic 
arteiy is occluded by firm clot for tlie greater part of its length. The cut 
surface of the spleen shows numerous infarcts, and its conve.x surface is adherent 
to the diaphragm. Museum of Si. Bartholomcxu's Hospital, 1014.C 

Clinical History. — The patient was a woman, aged 38, who had had 
epigastric pain relier-ed b}'’ r'omiting for two months. On the day after 
admission to hospital the r'omiting became much worse, but there was no 
hajmatemesis. A left pleural effusion was present. Three days later she 
began to pass blood by the bowel. Pain and mela:na continued until her 
sudden death two weeks afterwards. 




CHRONIC GASTRIC ULCER. 



The pyloric portion of a stomach witli tire first part of the duodenum 
in section. 

On the lesser cuin'ature of the stomach and iur'oh'ing’ the pylorus is an 
iiTCgularly oral, chronic ulcer which has penetrated the muscular coat and has 
produced a deep pit in the sclerosed subjacent tissues. 

Iliiiilcrian Miiscnm, U.C.S. G7C.2 

Clixical History. — The patient ivas a man, aged 48. who suffered from 
d}'spepsia. 



DUODENAL ULCER. 

The first 2 inches of the duodenum and a portion of tlic stomach 
divided longitudinallv. In the first part of the duodenum is a clironic ulcci 
which lias eroded the pancreas and lias undermined the jiyloric spliinctcr 
on the gastric side. The deep crater of the ulcer contained blood-clot, which 
has been removed from one half of the specimen. The mucous mcmliranc 
of the duodenum on the distal side of the ulcer is stained with blood. 

Museum of Vniversily College Jlospilal, 


Clixic.\l History. — The patient was a man. aged 70. who had suffered 
from epigastric pain and loss of appetite for six weeks. The jiain was not 
related to the taking of food. He had vomited small quantities of clear fluid 
about two hours after his meals, and had lost 2 stone in weight. One week 
before admission to hospital he had brought up about 5 oz. of dark-red blood. 

On admission he was wasted and pale, the blood containing 38 per cent 
of hremoglobin. On examination there was sliglit tenderness to the left of 
the middle line just below the costal margin. No mass was felt. On the 
fifth day after admission he became much paler, brought up 2 pints of 
altered blood, and died within a few hours. 

.\uTOPSY. — The stomach and both small and large intestines contained 
blood throughout their whole length. There was a deep, chronic ulcer 
encircling the posterior, upper, and part of the anterior walls of the first 
pait of the duodenum, which was closely adherent to the liver and ]iancreas. 
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CHRONIC GASTRIC ULCER. 

(H.EMOKRHAGE.) 

A stomach opened along the greater curvature. 

A chronic ulcer is situated about the middle of the posterior surface, 
and extends from the lesser almost doivn to the greater curvature, u'here it 
has produced an ‘hour-glass’ deformitj'. Its margins are smooth, firm, and 
undermined. Its floor is formed by the pancreas, to which the posterior 
surface of the stomach is firmly adlierent. In tlie u])per ])art of tlie floor is 
an eroded opening into a large arteiy. 

Mauchenter Boyul luftrmanj, 40 

Microscopic Structure. — Simple, chronic ulcer. 

Clinical History. — The patient was a thin woman, aged 43, who had 
had indigestion almost all her life. Her symptoms became much worse 
during the last three months of her life. She complained of pain Avhich 
commenced from half an hour to three hours after food, and was relieved 
by taking food or by A'omiting. There was a history of hsematemesis twenty 
}^ears before, but tliis did not recur until the sei'ere hiemorrhage which occu- 
pied the nineteen hours preceding death. The pain was felt below the left 
costal margin, where there was a jialpable mass. 

Ai'topsy. — Both the cardiac and pyloric pouclies of tlie stomach were 
full of blood-clot, and blood was present throughout the upper two-thirds 
of the small intestine. The mouth of the eroded arteiy was iiartl}' filled b}' 
friable and easily-detached red blood-clot. 




MaschebTcR Royal Infirmary, 43 
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GASTRIC ULCER. 

(IUl3M01{Kir.-\GE.) 

Part of a stomach, opened, and dran-n from tJie mucous surface. 

On the lesser eur\-ature is a sharply defined, almost circular ulcer, about 
2-5 cm. in chief diameter, with slightly o\’ei’honging edges. Lr the recent 
state a small aneurysm of the coronary artcr}- -was seen in the base. Two of 
the branches of the ^•essel which w'cre ulcerated are indicated b}^ glass rods. 
Nearer the pylorus than the ulcer shown, there is a small subacute erosion on 
the lesser curvature. lliwlcrian Museum, li.C.S. 070.1 

Clixic.\l History. — The ]>atient was a man. aged 11. Five weeks before 
death he complained of pain after food, and on two occasions vomited blood. 
In sjiitc of treatment, hfcmatcmesis, accompanied by meljcna, recurred, and 
proved fatal. 




RUPTURED (ESOPHAGEAL YARIX. 


A pharynx and cesopliagus divided longitudinallj’- through the posterior 
wall. 

An extensive vavix occupies the anterior wall of the oesophagus from the 
lower end to within 1| in. of the erieoid. Just above its centre is an 
ulcerated opening. Manchester University, 24.144 

Clinical History. — The patient was a woman, aged 32, who died from 
hiematemesis. She had been treated for Banti’s disease for four and a half 
j’’ears, and had vomited blood on several occasions. "When admitted to 
hospital about two months before her deatli slie was pale and thin, with a 
large spleen, a moderatelj^ enlarged li^-er, and ascites. The blood-count 
showed : red cells 1,264,000, Hb 10 per cent, white cells 2400— pohmiorphs 
63-6 per cent, ljunphocjdes 25-4 per cent, large mononuclears 7-o per cent, 
eosinophils 1-5 per cent, mast cells 2 per cent. 

Autopsy. — Spleen greatly enlarged {1008 grm.) and bright red. Liver 
cirrhotic, with maii}^ hj^ierplastic nodides. Dilatation and tiu'ombosis of 
portal and splenic -s'eins. Ascites. Ruptured oesophageal varix, with a 
large mass of recent blood-clot in the stomach. 




DUODENAL ULCER. 


The pyloric portion of a stomach and the first part of the duodenum 
divided by longitudinal section. 

A small chronic ulcer is situated on the lower’ border of the duodenum 
immediately beyond the pylorus. It has perforated the whole thickness of 
the muscular coat of the duodenum, and its floor is formed by great omentum. 

Museum of University College Hospital, 3.T.C 

Clinical History. — The patient was a thin man, aged 54, who had had 
attacks of epigastric pain, relieved by food, for twenty years. The attacks 
came on at inter\'als of about three months and lasted from three to four 
weeks. Vomiting had been an occasional symptom for six years. On clinical 
examination no peristalsis was seen nor Avas any mass felt. 

X-ray examination after an opaque meal showed a considerable residue 
in the stomach at the end of six hours. The specimen illustrated Avas removed 
by operation. ConAmlescence Avas uninterrupted. 




DUODENAL ULCER. 

(Associated avitii Bukn.) 


The pyloric portion of a stomach with part of the duodenum. 

In the duodenum there are two deep circular ulcers ; one lies immediately 
beyond the pylorus, the other about S-7 cm. from it. The floor of the proxi- 
mal ulcer is closed only by peritoneum. Ilnnterian Museum, li.C.S. G79.1 

Clinical History. — The patient was a boy, aged 7, who was exten- 
sively burnt on the front and the back of the bodjL In front the skin and 
subcutaneous tissue were destroyed from a little above the clai’icles to within 
three inches of the pubes, so that when the slough separated the muscles 
Avere laid bare. The back Avas affected to a similar extent, though less 
deeply. He died four Aveeks after the injuiy. He had not suffered during 
his life from any intestinal symptoms. 





GASTRIC ULCER. 

(Healixg.) 

Part of a stomach, opened, and drawn from the mucous surface. 

On the lesser curvature are two oval rdcers, S mm. and 4 mm. res 2 )ec- 
tively in their longer diameters. The larger ulcer lies 9 cm. from the jwlorus ; 
the other is about 2 cm. further from it. 

The edges of the ulcers are smoothly rounded, and their bases covered 
with granulation tissue. The absence of rugsc in the neighbourhood of the 
larger ulcer indicates that it was once considerably more extensive. 

Ilunicrian Museum, R.C.S. 2S0.1 

Clinical History. — The jiatient was a woman, aged 56, who had been 
ill for two weeks with pain in the right side of the abdomen. An abscess in 
this position was ojiened and drained. A right-sided emiiyema which sub- 
sequently develojicd was also drained. 

Autopsy. — A recently perforated duodenal idcer was found close to the 
jiylorus. 




HEALED DUODENAL ULCER. 



The mucous surface of a pjdorus Avith adjacent portions of the stomach 
and duodenum. The specimen has been opened through the anterior Avail. 

The scar of a healed ulcer occupies the posterior surface of the duodenum, 
f in. from the pylorus. The latter is distorted by contraction of the cicatrix, 
^luch fibrosis of the peritoneal coats is A’isible from the outside of the specimen. 

Pathological Museum, Leeds School of Medicine, E.251 

Clinical History. — T he patient Avas a man, aged 2J-, Avho died of tuber- 
culosis of the hip and amyloid disease. The records contain no reference to 
dyspeptic symptoms. 



HEALED ■ GASTRIC ULCERS. 


Part of the posterior wall and lesser curvature of a stomach. 

Near the lesser cur\'ature are the scars of two healed chronic idcers. 
There is extensive fibrosis of the muscular and peritoneal coats, with old 
peritoneal adhesions. On the mucous surface healing is complete, and the 
sites of the ulcers are represented by pale, puckered areas. 

Palhologicnl Museum, Leeds School of Medicine, E.182 

Cuxic.\L History. — The patient was a woman, aged 15. There is no 
history of abdominal sjTuptoms. The notes refer only to the terminal acute 
illness. 

Autopsy.— Cause of death : jiulmonary thrombosis with abscess of lung : 
bilateral pyosalpinx with terminal peritonitis. 

On the lesser curvature and posterior nail of the stomach, slightly 
nearer the cardia than tlie pylorus, are two scars of healed gastric ulcers. 
Old adhesions pass from the peritoneal surface of these scars across the lesser 
sac. 
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Pathological Museum Leeds School of Medicine, E.182 





JEJUNAL ULCER. 


The first 3 in. of a jejunum with the portion of stomach concerned in a 
gastrojejunostomy opening, opened, and drawn from the mucous surface. 

A chronic jejunal ulcer is situated almost exactly opposite the stoma. 
It measures ^ in. in diameter and shows a smaller, deeper excavation in its 
floor towards one margin. Perforation has been prevented by a pad of 
fibrosed fat in tlie floor of the ulcer. 

Pathological Museum, Leeds School of Medicine, E.2G1 

Clixical History. — The patient was a man, aged 48, who had had a 
posterior gastrojejunostomy performed four 5'ears before admission to hospital. 
He remained well for three and a half years, at the end of which time he began 
to feel an aching pain in the umbilical region after food. Five weeks before 
admission he had a severe attack of luematemesis and melama. 

X-ray examination showed that the stomach emptied slowly — mainly 
through the pylorus. There was no retention of barium in the jejunum. 

At operation a jejunal ulcer was found attached to the posterior abdom- 
inal wall. The loop containing the ulcer was excised and an end-to-side 
anastomosis established. 




JEJUNAL ULCER. 

(PEltl’OltATIOK.) 

The portions of a stoinacli and jejunum eoneerned in a gastrojejunostomy. 

The plane of section passes from above down through tlie stomach, tlie 
gastrojejunostomj’^ opening, and the jejunum. A chronic ulcer is situated on 
the posterior wall of the jejunum, half-an-inch below the stoma. A small 
perforation passes through its floor into an adherent pad of fat. 

Pathological IMuscum, Leeds School of Medicine, E. 201. .4. 

Clinical Histoky. — The patient Avas a man, aged 47, upon Avhom a 
posterior gastrojejunostoni}’’ ivas jierfornied for a large duodenal ulcer Avhich 
was adherent to the pancreas and gall-bladder. 

His pain at first ceased, but recurred eight weeks after the operation. 
It Avas in the same place as before, but AA-as not so seA^ere. It appeared at 
any time after a meal, and lasted three to four hours. He felt sick after 
food, but ncAmr Ammited. X-raj’’ examination shoAA-ed that the stomach 
emptied almost entirel)^ through the pylorus. At the second opei’ation, Avhich 
Avas jDerformed four months after the first, an ulcer Avas found in the jejunum, 
opposite the gastrojejunostom}'’ opening. Partial gastrectomy AA'as performed. 




JEJUNOCOLIC FISTULA FOLLOWING GASTROJEJUNOSTOMY. 


Portions of tJie stomach, duodenum, jejunum, and transverse colon seen 
from the front. The dilated third part of the duodenum, the duodenojejunal 
flexure, and the commencement of the jejunum occupy the lower border of 
the drawing, and the portion of transverse colon is attached in a r'ertical 
position to the jejunum. 

At the duodenojejunal flexure is a gastrojejunostomy stoma. Close to 
it is an opening of | in. diameter which leads from the efferent loop of the 
jejunum into the transverse colon. The opening, the jejunocolic fistula, is 
indicated b}'' an arrou'. Mtiseum of Universilij College Hospital, I5.S.2 

Clinical History. — The patient was a woman, aged 35, who had had 
gastrojejunostomy performed for jijdorie stenosis two years before. On 
admission to hospital there was stereoraceous vomiting without intestinal 
obstruction. She died two days after an exj)loratoiy operation which failed 
to reveal the cause of vomiting. 

Autopsy.— The stomach was greatl}’" dilated and its mucous membrane 
was thickened b)^ inflammation. The puckered scar of a healed ulcer involved 
two-thirds of the circumference of the duodenum close to the pylorus. The 
trans^mrse colon was adherent to the front of the gastrojejunostom}^ with an 
opening leading fi’om the jejunum into the colon. There was no evidence of 
acute or recent ulceration around the margin. 

The small intestine and the colon on the proximal side of the fistula 
were moderatel}'’ distended. On the distal side the colon was contracted and 
empt}^. 




gastrojejunal ulcer. 



Portions of a stomach and jejunum between which an anastomosis has 
been made. The specimen is drau'n from the mucous surface of the stomacli, 
and the jejunum is seen through the anastomotic opening. 

At the margin of the stoma is a chronic ulcer. 

Pathological Museum, Leeds School of Medicine, E.262 

Clinical History.— T he patient was a man, aged 39. Six years before, 
lie had had an operation for duodenal ulcer, when the ulcer was infolded. Two 
years later, owing to continued symptoms of ulcer, posterior gastrojejunostomy 
was performed. After this operation he remained well for three years, and 
then began to have attacks of severe epigastric pain after food. 

X rays showed an ulcer in the neighbourhood of the anastomosis. 



vn. POLYPUS OF THE STOMACH. 


P olypi of the gastric mucous membrane may be single or multiple, 
sessile or pedunculated. They usually have the structure of an 
adenoma. 

ilultiple poh*pi are small and are commonly associated with chronic 
gastritis. They may be distributed extensively throughout the small intestine 
as well as in the stomach. A single, large, pedunculated pol\-pus may be 
the starting-point of a gastric intussusception, or may obstruct the pylorus. 
.\n illustration of malignant disease occurring in association -with gastric 
poh'pi is given on pages 132, 133 of the Supplement. 
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POLYPUS OF STOMACH. 

(Gastric Intussusception.) 

A stomach, duodenum, and pancreas, together ivith a portion of the 
oesophagus. The anterior wall of the pyloric canal and first part of the 
duodenum have been cut away, except for the pyloric ring. 

A polypus is attached by a long stalk to the middle of the anterior wall 
of the stomach. Part of it has been carried tlirough the pylorus and is pro- 
jecting into tlie duodenum. Traction on the pedicle has produced an 
ini’agination of the anterior wall of the stomacli. 

Manchester University , 24.148 

Microscopic Structure. — Adenomatous polyp. 

Clinical History. — The patient was a man, aged 58, who was admitted 
to hospital in a moribund condition. There are no further clinical records. 

Autopsy. — The peritoneal cavity contained a large quantitj^ of free, 
clear fluid. 




Maschester University, 24.148 
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POLYPI OF STOMACH. 



A jDortion of the wall of a stomach. 

Several pedunculated polypi spring from the mucous membrane. 

Hunterian Museum, U.C.S. 1512.1 

Micnoscopic Stkuctuke. — Tlie polypi are adenomata. 

Clinical Histoky. — TJie patient was a man, aged 21, who died after 
an operation for intussusception of the duodenum. During the twelve months 
which preceded his death he suffered from attacks of severe abdominal pain 
and vomiting. 

Autopsy. — Similar pedunculated growths Avere scattered throughout the 
stomach and small intestine. They u-ere most numerous in the duodenum 
and jejunum. 



VIII. INFANTILE HYPERTROPHIC STENOSIS OF 
THE PYLORUS. 


T X this disease there is hyperplasia of the circular muscle of the pylorus, 
and the eontents -of tlie stomach are thereby prevented from passing 
into the duodenum. The stomach becomes dilated and hypertrophied in 
consequence of the obstruction to its outlet, and some degree of inflammation 
of the mucosa may follow the retention of its contents. 

Infantile stenosis of the pylorus is four times as common in boys as in 
girls, and usually causes vomiting, with consequent wasting and constipation, 
during the first few weeks of life. The tumour produced by hypertrophy of 
the pyloric muscle is large enough to be felt on clinical examination in a con- 
siderable proportion of cases. 
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HYPERTJIOPHIC STEA'OSIS OF PYLORUS. 



The stomach of an infant, ojiened by removal of parts of its posterior 

wall. 


At the pylorus the muscular coat is lij'^pertrophied for a distance of 2 cm., 
its maximum thickness being 0-5 cm. 


Jlunterian jMiiseiim, li.C.S. 9.1 


Clikical History. — The patient was an infant who was well nourished 
and weighed ten pounds at birth, but ivho died of vomiting at the age of five 
weeks. 




